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This heater is designed primarily for batterv installation in 
the Kjedahl Ammonia Determination for both digestion and dis- 
tillation. During the digestion period the heat is even and econ- 
stant, requiring no watching for frothing nor shaking of flask to 
remove particles of samples from the sides as with gas. 


With the distillation of ammonia determinations the same 
features are even more strongly emphasized. The heaters are 
The heat connot be blown out 


not affeeted by draughts of air. 
The distillation is even and 


with the resultant ‘*sueking back.”’ 
has less ‘‘spurting.”’ 

THE GILMER HEATER IS BUILT PRIMARILY FOR 
WORK. TO BE USED 10 HOURS A DAY, EVERY DAY IN 
THE MONTH AND EVERY MONTH IN THE YEAR. 


Kansas City Laboratory Supply Go. 


Kansas CGity, Missouri 
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The sustaining members of this organization are milling companies and 
other organizations which have the interest of the cereal chemist and cer- 
eal chemistry at heart and wish to give them financial aid. 


To increase the knowledge in cereal chemistry and to establish uni- 
form methods of procedure and control of value to their employer. 


Any information in regard to sustaining membership may be obtained 
from the secretary, Mr. A. A. Jones, The Larabee Flour Mills Corporation, 
Hutchinson, Kansas. 


The sustaining member has all the rights of a member except the vote. 
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A WORD ABOUT THE CONVENTION 


While complete plans are not available for this issue of the Journal, 

still we can give you many of the details and a hint of some of the good 
things that are going to be pulled off at the Convention this year. The 
Zxecutive Committee, coerced perhaps by the president, set the dates of 
the Convention as June 5th to 9th inclusive. The Convention will be held 
at the Coates House in Kansas City. and we want every member to be 
present. 

At the Convention last year we almost promised you, for various rea- 
sons, that the convention this year would be held in some other city. But 
the time has come when this Association and the Association of Operative 
Millers should work more in harmony and in an attempt to bring about 
better understanding, the conventions are being held at the same time, city 
and hotel. The recent action of the Kansas Millers Association is ample 
proof of this. Every whisper that we have heard coming from the A. O. M. 
has indicated an earnest desire to work with the chemists. We can, and we 
will, meet them halfway. 

By no means are you to get the idea that there will be a joint conven- 
tion. Each Association will have its own individual meetings, in different 
parts of the hotel, and these will be the same as usual for the chemists. 
But we want the members of the two Associations to get acquainted, and 
especially so in thought and deed. 

What will there be of interest to vou? Well, to date we have seeured 
some of the most learned men of the country to cover every phase of cereal 
chemistry. These men are known for their work wherever chemistry is 
taught or practiced in any way. Besides these there will be others who will 
indicate what progress should be made and why, and also many from the 
ranks of the members. In fact, there have been secured a total of twenty- 
six papers for the meetings and more are expected. Every paper will be 
the result of much investigation and research and will be material stepping 
stones in the advance of our profession. 

YOU eannot afford to miss hearing these papers and the diseussions 
that will follow. More can be learned in one week at this convention than 
ean be learned through months of hard research work. <A few of the sub- 
jects that have been covered are: Bleaching and Maturing of Flour; Mill 
Fumigation and the Control of Insects; all phases of Feeds and their Ana- 
lysis and Registration ; the latest regarding Hydrogen Ion Work on Cereals 
and in Fermentation; Baking and Bakeshop Practices; Colloids; Molds 
and many others. It will be a program in which every paper will be of 
special interest to the chemist and over half of them of prime importance to 
the miller also. 

Every effort is being made to make this the best convention that we 
have ever had. But the support of each and every one of you will have to 
be forthcoming. We ean get up the best in the way of a program and you 
ean still spoil the meetings by your absence. We think we have done our 
part in getting this program together. Now it is up to you to do your part 
by being present and in giving the Association your whole hearted support. 
We know your intentions are good, but back them up, show us. 

NOW, it means a lot of work to get in touch with every one of you by 
a personal letter. We are going to ask you to help just a little and let the 
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President know whether you will be at the Convention or not. It will 
take but little time for vou to write a letter and tell your plans and we 
will appreciate your co-operation in this matter. 
Hoping to see you all at the Convention, I remain, 
Very truly yours, 
S. J. LAWELLIN, Pres. 





A LETTER TO OUR ASSOCIATION FROM OUR VERY GOOD WELL-WISHER 
MR. HUGO ROOS 


The holiday season, when a feeling of good cheer prevails and we are 
extending our best wishes for the future welfare of our fellow-man, is 
probably a most propitious time for addressing a letter to you on the 
‘* Allied Associations Committee.’’ which has been perfeeted through the 
appointment of two representatives from each, the Millers National Feder- 
ation, the Association of Operative Millers, and the American Association 
of Cereal Chemists. to a committee which is to function on matters that 
are of interest to these three associations. 

3efore outlining some of the possibilities of this committee, it will not 
be amiss to first, briefly, comment on the causes wheh lead to the forma- 
tion of this committee. 

In almost every milling organization, the management places confi- 
dence in its head miller or milling superintendent and feels that this em- 
ployee is interested in the welfare of the organization and can be implicitly 
entrusted with problems confronting the organization as they affect the 
operative end of the business. 

Similarly. in many of the mills there are employed cereal chemists 
upon whose abilities and judgment the management relies and is willing 
to be guided by their counsels. 

While this conditien exists in the individual plants and there is dis- 
played a desire to secure the co-operation of these various factors. strange 
to say, collectively there has been lacking this desire to benefit by each 
others experience; that is, the managing heads associated together as the 
Millers’ National Federation have not seen their way clear to recognize the 
benefits that could be secured to the milling fraternity by making use of 
the abilities of their headmillers and superintendents as an association, viz.. 
the Association of Operative Millers; or to recognize the possibilities of 
benefits that could be secured through the active co-operation of their 
cereal chemists as an association, viz., the American Association of Cereal 
Chemists. 

In order to bring about a more friendly feeling and co-operation, the 
writer, a number of vears ago, introduced on the annual program of the 
Association of Operative Millers, the setting aside of a day on which there 
would be a ‘‘ Message from the Millers’ National Federation’’ delivered by 
some member of that organization; similarly, a ‘‘ Message from the Ameri- 
ean Association of Cereal Chemists’’ was provided for. 

The effect of this has been to create a friendly feeling on the part of 
the members of the Association of Operative Millers towards the other two 
Associations. 

In order to take another step towards co-operation, which would even- 
tually lead to establishing some concrete benefits to the milling fraternity, 
the writer, at the annual convention of the American Association of Cereal 
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Chemists in May of this year, suggested the appointment of two of their 
members to an Allied Associations Committee, and Mr. H. E. Weaver, 
chemist of the Larabee Flour Mills Corporation, St. Joseph, Mo., and Mr. 
C. J. Patterson, chemist of the Campbell System, Kansas City, Mo., were 
appointed from that association. In June, the matter was presented to 
the Association of Operative Millers at their annual convention, and Mr. 
P. H. Lawson, superintendent of the Portland Flouring Mills Co., Portland, 
Oregon, and Mr. M. M. Fredel, superintendent of the Hecker-Jones-Jewell 
Milling Co., New York, were appointed from that association. The Millers’ 
National Federation took action this month, by appointing Mr. C. M. 
Hardenbergh of the Southwestern Milling Co., Kansas City, and Professor 
Harry Snyder, of the Russell-Miller Milling Co., Minneapolis, Minn., to 
act for that organization. 


In presenting this subject to the various associations, it was the under- 
standing that this committee would act as a medium for the discussion of 
matters that would result in benefit to the milling industry and in which 
the co-operation of these associations was desirable, but the committee was 
not conferred with any authority to pledge the respective organizations but 
was to be the instrument for placing before the respective organizations an 
intelligent presentation of the matters of moment. 

My ideas of the possibilities of this committee were somewhat along 
these lines, as a preliminary field of activities: 

First. The committee should not consider questions in connection with 
the hours of work or wages, as these are topics in which the individual 
plants should be permitted to determine the best policies to pursue. In 
this connection, I might state, that the Association of Operative Millers has 
consistently refused to recognize these topics as coming within the prov- 
ince of that organization, feeling that the owners would always be willing 
to recognize efficiency and ability and properly compensate the same and 
would also have the welfare of their emplovees at heart. 

Second. The determining of standard methods to be followed in cereal 
laboratories in the analysis of mill products, so that reliance can be placed 
upon the reports of the laboratories, should properly come within the prov- 
ince of this committee. To this might be added a specification of the appa- 
ratus necessary to entitle the laboratory to be classed as properly equipped 
to permit of the carrying out of these methods. 

Third. An investigation of the ‘‘mill insect’’ problem, the compila- 
tion of information on these pests and methods of combating the same, 
would offer a field for doing vast benefit. 

Fourth. The prevention of fires and accidents would offer another 
activity. Suggestions along preventative lines, in the compilation of which 
the services of the insurance firms could be enlisted, should prove of benefit. 

The foregoing are but a few of the possibilities, but if the committee 
is able to develop something of a creative line along one of these topies, its 
creation will have been justified. 


I recognize that the men appointed on this committee are all men of 
high ealibre and that they will have a wide enough vision to realize the pos- 
sibilities that are open to them and that they will lend a conscientious assist- 
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ance in developing this committee into a powerful facter for the good of 
the industry. 

Trusting that you can grasp the possibilities of this committee and 
will interest yourself in offering helpful suggestions to the members of the 
same, I am, 

Hugo Roos. 





SOUTHWESTERN KANSAS CHEMISTS MEET 


A meeting of the Chemists’ Round Table Club was held in Hutchin- 
son, Saturday, February 18th, in the Chamber of Commerce rooms. The 
following named chemists were present: 

A. A. Jones, Larabee Mills, Hutchinson. 

C. I’. Buck, Hoffman Mills. Enterprise. 

M. C. Mann, Consolidated Mills, Hutchinson. 

H. L. Lentz, Robinson Mills, Salina. 

F. A. Strange, Anthony Mills, Anthony. 

F. T. Nodler, Abilene Flour Mills, Abilene. 

M. A. Schulz, Weber Mills, Salina. 

A. A. Towner, Red Star Mills, Wichita. 

P. M. Patterson, Sawyer Mills, Hutchinson. 

J. R. Hess, Wm. Kelly Mills, Hutchinson. 

W. L. Rainey, Wm. Kelly Mills, Hutchinson. 

R. B. Potts, Wichita Flour Mills, Wichita. 

L. W. Wilder, Seeurity Mills, Abilene. 

O. W. Harper, Shellabarger Mills, Salina. 

L. E. Leatherock, Kansas Milling Co., Wichita. 

C. H. Stafford, Kingman Mills, Kingman. 

A. J. Kelly, Imperial Mills, Wichita. 

Mr. A. A. Jones of the Larabee Mills, Hutchinson, was chosen as per- 
manent chairman, and Mr. C. F. Buck, Hoffman Mills, Enterprise, perma- 
nent seeretary. 

The meeting was given over to the discussion of methods and analysis. 
Mr. Nye and Mr. Wm. Kelly made instructive talks, and the following reso- 
lutions were adopted, to be presented to the Kansas Millers’ Club: 

‘*“RESOLVED: that the Chemists’ R. T. Club recommend to the Kan- 
sas Millers’ Club that they discourage the practice of selling flour on guar- 
anteed ash contents.”’ 

It was also recommended that in order to form some basis of compari- 
son between the work of commercial laboratories and mill laboratories that 
samples in sealed containers be submitted to various members of the club 
and various commercial laboratories. The samples all to be from the same 
flour; Ash, protein, and moisture were the determinations agreed upon; 
the results to be compiled and published. Seven commercial laboratories 
and five mill laboratories were selected. 

While only seventeen chemists were in attendance a great many sub- 
jects of interest were discussed, and the meeting was very interesting. It 
was suggested that the next meeting be held about the middle of Mareh, and 
it is hoped that all mill chemists in the state may attend. It was also sug- 
gested that the mill managers be urged to have their chemists attend the 
next meeting. 

C. F. Buck, Secretary. 
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THE MILL OWNER AND THE CHEMIST 
By M. E. Schulz. 


Mr. Mill Owner, are you getting your money’s worth out of your lab- 
oratory? If not, why not? Is it your fault or your chemist’s fault, or 
might it not be the fault of both of you? Surely no mill owner who is 
modern and broad minded enough to employ a chemist and install a labor- 
atory is going to get only part of its benefits to his business, yet there are 
many millers who are not getting one-half the good from their laboratories 
that it is possible for them to get if they would co-operate with their 
chemists. 

Do you know your chemist’s needs and his problems? Are you bur- 
dening him with routine work. Are you giving him time to think? Did 
you ever call him into your office and give him a hearing and let him 
plead his own case? Try it some time. He may surprise you. Your chem- 
ist may need some equipment vou are not aware of. 

If your wheat buyer needs some strong wheat containing over 13% 
protein to strengthen your flour, yeu will make arrangements at your bank 
to buy said wheat. If your chemist needs some equipment and some help 
in the laboratory, which will incidentally strengthen the control of your 
finished products, are you willing to make arrangements to obtain same? 

Mr. Mill Owner, give your chemist a chance to assert himself. Co-op- 
erate more with him for his sake and your mill’s sake. The writer wishes 
to take this opportunity to boost the Kansas mill owners who are organized 
and who have their chemists organized and are leading the way and show- 
ing us the co-operation every chemist desires. The writer thinks that it 
behooves mill owners in every section to follow suit. 

In conclusion, Mr. Mill Owner, we chemists are for you. Your sue- 
cess is our success. We want to make our department more valuable to you 
and a help to the other departments in vour mill. You lead the way. If 
you are about to install a laboratery, don’t locate it in a hole in the wall, 
and don’t install cheap equipment as the best is always the cheapest. 

The Weber Flour Mills Corporation. 


CHEMICAL INTUITION USED IN AN ASH DETERMINATION 
By O. W. Harper 


What is an ash determination to a Cereal Chemist? It is an analytical 
method of arriving at the mineral salts and mechanical impurities of a mills 
product. The analytical method alone does not give accurate results. It 
is the work of taking care of the samples and apparatus used in the deter- 
mination, 

It is my opinion that the discrepancy occurring in an ash determina- 
tion, and other determinations, is not due to the fact that one does not 
understand the use of an analytical balance, but one must stop and ask 
himself, ‘‘ What relation is his balance to others in use?’’ What is the sen- 
sitiveness of his balance? At what position do you have your center of 
gravity on your pointer? These, along with many other unmentionable 
things, must be left to the intuition of a chemist. 

One could hardly expect to check with another laboratory if he would 
leave his crucibles or containers, in which he was going to run an ash de- 
termination, set around the laboratory prior to weighing, then scoop in 
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the flour and stick it in a red hot furnace, hot enough to fuse the con- 
tents in less than two hours time, take it from the furnace and place it on 
an asbestos or porcelain plate covered with dust, to cool; disregarding ad- 
hering particles which are bound to stick to the crucible if they come in 
contact with it. Then placing the crucible on the pan of the balance to be 
weighed with the fingers. The above mentioned is to the extreme, but I 
cannot help but feel that the time is not far off when an ash determina- 
tion, along with others, will cease to be a source of an argument against 
inaccuracy. 

The American Association of Cereal Chemists have been working on 
different methods for years, have published their methods, and one follow- 
ing them should be able to check within an experimental error. This has 
been proven beyond doubt by the members. 

As to the method of determining the ash in our laboratory, we use 
Coors 00 crucibles, wide form, the same being conditioned prior to using 
and are left in the furnace over night, taken out in the morning, allowed 
to cool for thirty minutes in a dessicator ,the charges then weighed up and 
placed in the muffle furnace. As for the time necessary to render an ash 
suitable to be called an ash ready to be weighed, depends entirely on 
the nature of wheat from which the flour is made and the tempering the 
wheat has had. Our time is from four to eighteen hours. The crucibles and 
ash are then placed in the dessicator and allowed to cool for thirty min- 
utes and all of the weighings are completed as quickly as possible. 

The Shellebarger Mill & Elev. Co. 
Salina, Kansas. 





RESEARCH FOR THE CEREAL CHEMIST 
By J. R. Hess 


To my mind research is the point about which our entire success as 
cereal chemists in the flour mill centers. I think I have spoken more con- 
cerning research in our meetings than any other subject. As I have men- 
tioned in my previous article on this subject there are three important 
points to which we must apply research, viz. : 

Shorter or more exact methods for the work we are doing. 

More absolute methods of obtaining the value of wheat and anticipat- 
ing the quality of flour obtained from the wheat. 

Better methods of treatment of wheat and control of the raw materials 
in the mill itself. 

I shall take up my ideas on these subjects in the above order. 

Shorter Methods. The test for the amount of protein in wheat as a 
rule taken from 1 and 1-2 to 2 hours to obtain the result. When the elev- 
ator man brings in a mill mix to see whether he has the proper amount of 
protein required in his mix he either has to shut down for that time or run 
his elevator during that time and take a chance of it being wrong. We 
should have a shorter method for obtaining this result or have some control 
factor that could enable him to proceed in a few minutes. There is a 
method for unsoundness which I have not been able to try out on account 
of impossibility of obtaining the reagent ; however the Eastman Kodak Co., 
research laboratory, have informed me ‘that in the near future they are 
going to manufacture this chemical and it can be obtained from them. 





es 


ats — Mere) 
Se te a ee 
25 ALE NR OBES: 


Serene yous 
n 2 par sion iim 


igseA 
SMR I 


: dae: 
a § 
we 
ag 
is 
:3 
. 

iS 
. 
et 
a 
i. 
-e 
yi 
* 
oe 
Be 
“A 
¢ 
$ 
re 
Me 
pet 


oe MSS SAE ERMINE 


nthe 











ee 








Pee 





52 THE JOURNAL 


This method for unsoundness consumes about 12 hours of time, but it is 
claimed by its originators to be very accurate. 

Dialyze 1-2 gram of flour in sterile water for 10 to 12 hours. Take 5ee 
of the dialyzate and mix with 5 drops of 1% Triketohydrindene Hydrate, 
and boil for two or three minutes. If flour is unsound a violet color will 
appear and the intensity of this violet color wil indicate the degree of un- 
soundness. 

This color test is sensitive to very small amounts of proteins or even 
ammonia salts. 

Could not this test be used for a color test for amounts of N in a so- 
lution, say after digestion? We can, by methods now in use, get a digestion 
in about 20 minutes. It may be possible to cut this time some. It seems 
that this test might be worked into a reliable color test for the amounts 
of protein present in wheat and its products. 

Moisture tests on flour and feed is another. I believe it was by use 
of the Mojonnier Vacuum moisture tester that some of our chemists were 
enabled to obtain a moisture in 30 minutes. This may sound like free ad- 
vertising for this company, but if their appliance will give us results 
quicker by 1000% than we are now, they deserve some free advertising. 

To determine the baking quality of a flour consumes about 5 hours of 
our time each day besides giving us the results about 24 hours too late. I 
do not know whether there is a shorter method for this or not, but if there 
is we should have it. It is up to us to find out. Perhaps the ratio of the 
soluble carbohydrates to total soluble or total protein. 

The action of anilin and Methyl Aleohol on a flour might contain some 
possibilities as a test for unsoundness or give us other information. I have 
tried this test only in a limited way. Flour that was unsound gave a very 
dark red color in about 12 hours with 5 ce aniline in 25 ee Methyl Alcohol. 
Unsound wheat also gives this result. However, a wheat that was consid- 
ered sound also gave this color in two or three days. 

The determination of pentosans is a long tedious procedure. Whether 
this test is of any value to the mill chemist or not at any rate it is too much 
to be added to the work in the mill laboratory at present. But there is 
a color method for the determination of pentosans that might be worked out. 

In this test a blank or standard is run by the use of arabinose. Take 
0.05 grams of Arabinose to which add 45 ee of 0.25% Phloroglucid in gla- 
cial acetie acid (90%), 5 ee Cone. HCl (which gives you a 10% solution.) 
Prepare in a tube. One gram of flour treated in the same way as above, 
and proceed as follows: Put the flour solution in a water bath at 45 to 50 
deg. C. until the color appears (about 10 min.) then put the tube contain- 
ing the arabinose in the bath and leave them for 30 min. Compare by di- 


luting to definite volume. 
Wm. Kelly Milling Co., Hutchinson, Kansas. 





Reprinted from the Proceedings of the Nationa] Academy of Sciences. Vol. 7, pp 119- 
123. April, 1921. 


THE EFFECT OF A VARIATION IN MILLING ON THE DIGESTIBILITY OF 
WHEAT FLOURS 
By C. F. Langworthy and Arthur D. Holmes 
Contribution from the Office of Home Economics, U.S. Department of Agriculture. 
Communicated by W. A. Noyes, February 16, 1921 
Introduction.—Cereals are almost universally the great source of car- 
bohydrate food in the human ration, and with moderate additions of fat 
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and protein they are capable of sustaining life and health over long periods 
of time. They may be stored for years with little deterioration in quality, 
are easily transported and yield the greatest amount of food for the labor 
expended in producing them. Of the cereal grains, wheat, largely because 
of its gluten content which causes it to produce superior bread making 
flour, has come to be considered as an almost indespensable article of diet 
throughout Western Europe and America. The normal, annual per capita 
consumption of wheat in this country is approximately five bushels. Valu- 
able as wheat is in the human dietary in normal times, it is even more im- 
portant in times of stress, for a disturbance in the bread supply has an im- 
mediate and often harmful effect on national morale. 

The shortage in the food supply of the world in 1917 made the collee- 
tion and correlation of data concerning human nutrition of utmost import- 
ance and many matters were re-examined in the hope of providing addi- 
tional data of value. Extensive investigations of the chemical composition, 
digestibility, and nutritive value of wheat and wheat products have been 
made by European investigators, and in the United States. Earlier inves- 
tigations of this Office, undertaken with the co-operation of the Maine and 
Minnesota Agricultural Experiment Stations, included studies of the diges- 
tibility of wheat flours prepared under a variety of milling conditions from 
wheat grown under uniform climatic, seasonal and soil conditions. The 
results? obtained showed that the protein of white flour (72% extraction) 
was 88.1% digested, that of entire wheat flour (85% extraction) was 81.9% 
digested, and that of graham flour (100% extraction) was 76.9% digested. 
While the data were sufficient to permit general conclusions regarding the 
effect of variation of milling on digestibility, the unprecedented world 
shortage of food during the World War made rigid economy in the use of 
food materials necessary and in 1917 the U. S. Food Administration re- 
quested this Office to secure additional data concerning the relative diges- 
tibility of flours representing a series of extractions from the same lot of 
wheat. The results obtained from the work thus undertaken were available 
to the Food Administration during the war period. The findings, how- 
ever, are not limited in their application to special conditions under which 
the work was carried out but are of equal interest in the consideration of 
general problems of nutrition and the economie utilization of the food sup- 
ply under normal conditions. 

The flours studied were prepared from the wheat mixture furnished 
to the flour millers by the U. S. Grain Corporation late in 1917. It con- 
sisted of the following: 

20% choice hard spring (largely Marquis) 
25% 58 lbs. spring 

15% velvet chaff 

25% slightly smutty spring 

10% durum 

5% Kansas and Oklahoma 


At the request of the Food Administration the wheat was so milled 
by commercial flour mills that a uniform series of extractions was ob- 
tained. As required by the U. S. Food Administration regulations then 
in foree, the amount of wheat used was limited in the proportion of 264 
Ibs. of 58-lb. wheat for 196 lbs. of flour. The milling data follow: 

75% out of 72% extraction yielding 54% of the wheat 
95% out of 74% extraction yielding 70% of the wheat. 
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100% out of 85% extraction yielding 85% of the wheat. 
100% out of 100% extraction yielding 100% of the wheat. 

For the sake of convenience the above flours will be referred to accord- 
ing to the percentage of the wheat extracted. Deseribed in ordinary com- 
mercial terms, the 54% flour contained only patent flour. The 70% ex- 
traction, that is 95% of 749% extraction, is what is known commercially 
as a 95% patent, or ‘‘standard patent’’ and contained patent, Ist clear, 
and a small portion of the 2nd clear. The 85% flour corresponds to the 
old-fashioned ‘‘whcle-wheat’’ flour, and contained patent, Ist clear, 2nd 
clear, Red Dog, and Shorts. The 100% flour corresponds to that known 
formerly as graham flour, and contained the entire wheat kernel. 

These experiments were begun before the Food Administration had 
adopted the milling of what was later known as ‘‘war flour.’’ The latter 
was sometimes known as ‘‘100% was flour,’’ but this did not mean that it 
contained 100% of the wheat. In milling the ‘‘war flour,’’ 100 lbs. of 
cleaned wheat was separated into two products: about 75 lbs. of flour 
(never less than 74.3 Ibs.) and about 25 lbs. of feed, giving a flour of about 
75% extraction. The 95% patent or 70% extraction flour used in these 
experiments was similar io the ‘‘war flour’’ save that 5% of low grade 
and 2nd clear stock had been removed to improve its bread-making quality. 

Feeding experiments were conducted with healthy young men accord- 
ing to the method commonly used by the Office of Home Economies in 
studies of digestibility. 

In order to ascertain whether the subjects acquired during the period 
of the experiments any increased tolerance for the coarser flours the squad 
was divided into groups of five subjects each, and one group was served 
the 54, 70, 85, and 100 per cent flours in the order given while the second 
group was served the flours in the reverse order. The results of the 139 
digestion experiments reported below do not indicate that the first group 
of subjects acquired any tolerance for the coarser flours not possessed by 
the second group which was served the coarser flours first. 

The experimental diet was so chosen that its preparation should in- 
volve a minimum of labor, that the bread should supply the larger portion 
of the total protein, and that it should be representative of a simple mixed 
diet. The diet consisted of bread, fruit (orange) butter, sugar, with tea 
or coffee as a beverage if desired. 

The fruit, butter, and sugar were served as purchased from a nearby 
market. A quantity of bread sufficient to supply all the subjects for one 
day was prepared daily, the ingredients being used in the following pro- 
portion : 

3 eups sifted flour 

1 teaspoon salt 

1 tablespoon sugar 

14 to % cake yeast 

1 tablespoon hydrogenated vegetable oil 
1 cup water 

While data relative to the digestibility of the diet as a whole are of 
value, interest was primarily centered in the digestibility of the bread or 
rather the flour from which the bread was made. The digestibility of the 
protein and carbohydrate supplied by the different breads has been esti- 
mated by making a correction for the undigested protein and carbohydrate 
resulting from the accessory foods by a method outlined in detail in earlier 
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publications.* It has been assumed from the results of the early investi- 
gations of this Office® that the digestibility of the protein of butter is 97% 
and protein of fruit 85%; of the carbohydrate of fruit 90%, and of sugar 
98%. 

In planning the investigation, it was decided to make a sufficient num- 
ber of digestion experiments so that the average results obtained should be 
of general application. The experimental periods were to be long enough 
so that the effect of any irregularity in the rate of passage of food residues 
through the alimentary tract, and any error in the separation or collection 
of feces would be practically negligible. The experimental periods which 
were from 15 to 25 days in length were subdivided and considered as sepa- 
rate three-day experiments, following one directly after the other. 

The subjects for the experiments were students in local educational 
institutions, and were selected with care in order that the conclusions might 
be applicable to the average normal adult. An attempt was made to in- 
elude in the squad some accustomed to strenuous exercise, some accust- 
omed to take light exercise, and some who took little recreation, in order 
to have under observation individuals whose peristaltic action was normal 
and regular and others who had a tendency toward constipation. 

Summary of Results—The results obtained in the studies of 54%, 
70%, 85%, and 100% flours are summarized in the table which follows: 


TABLE 5 


Summary of Experiments on the Digestibility of Wheat Flours 





Digestibility of 


Average Entire Ration P ; 
: Anon | —_;—_—— 'pigesti- | Digesti- 
J b | st: 
Kind of Flour Number 66 tend bility of bility of 


Used in Prepa- | of Maten Carbo- Meead Bread 





Protein Fat 








eetneL meee: | Be | ame | | hydrate proteins, Carbo- 
Per Day | hydrate 
Grams Percent Percent Percent Percent Percent 
| | | | | | 
54% flour | 43 600 | 87.8 96.5 | 98.8 | 87.7 | 99.7 
70% flour | 42 | 564 | 90.1 | 96.1 | 99.0 | 90.1 | 99.9 
| | 
85% flour | 21 | 472 87.1 | 96.9 | 975 | 872 | 98.5 
| 
100% flour | 33 | 663 | 842 | 93.9 | 95.0 | 84.2 | 94.4 


In the above experiments the subjects ate on an average considerably 
more than a pound of bread daily for periods of from 6 to 20 days without 
producing any digestive disturbances, which indicates that wheat. flours, 
— of percentage of extraction, are well tolerated by the human 
ody. 

The coefficients of digestibility, obtained from the 139 digestion ex- 
periments reported above, 87.7% for protein and 99.7% for carbohydrate 
of 54% flour; 90.1% for protein and 99.9% for carbohydrate of 70% flour 
(95% patent) ; 87.1% for protein and 98.5% for carbohydrate of 85% 
(‘‘whole wheat’’) flour; and 84.2% for protein and 94.4% for carbohydrate 
of 100% flour, show these flours to be well digested. From these results 
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it appears that the U. S. Food Administration in attempting to obtain ef- 
ficient utilization of the wheat supply secured did well to specify that 
wheat should be milled at 75% extraction, that is an extraction similar to 
the one which in these experiments showed the highest proportion of di- 
gestible nutrients. 

The digestibility of the fat content of the experimental diet was quite 
uniform and was practically identical with that of butter and ‘‘shorten- 
ing’’® which comprised the major pertion of the fat consumed, except in 
the series of experiments with 100% flour in which the fat was only 93.7% 
digested. 

Attention was given to the effect of the different flours on peristaltic 
action. The 54% and 70% flours did not tend to produce constipation dur- 
ing a period of 15 to 18 days, and although a somewhat freer movement of 
the bowels resulted from the continued use of 85% and 100% flours no 
case of pronounced laxative effect was noted. 

In general the results of the digestion experiments here reported are 
in accord with conclusions drawn from earlier studies of the digestibility 
of wheat flours. The digestibility of the 70% (95% patent) flour was the 
hghest, that of the 54% flour was slightly greater than that of the 85% 
‘‘whole wheat’’ flour, while the digestibility of the 100% (graham) flour 
was lowest of all those studied. Since the flavor of bread made with the 
different fours varies, the use of different kinds for bread making is an 
easy way of giving variety to the diet. 

1 U.S. Dept. Agr., Bur. Crop Estimates, Monthly Crop Rept., 3, 1917, 
No. 10 (99). 

2 U.S. Dept. Agr., Office Expt. Sta, Bull. 85, 1900 (32-33) ; Bull. 101 
1901 (33) ; Bull. 126, 1903 (29, 45); Bull. 143, 1904 (32) ; Bull. 156, 1905 
(36). 

3 U.S. Dept. Agr., Bull. 310, 1915; 617, 1919; 717, 1919. 

4 U.S. Dept. Agr., Bull. 470, 1916 (7) ; 525, 1917 (4). 

5 Connecticut Storrs Sta. Rpt. 1899 (104). 

6 U. S. Dept. Agr., Bull. 310, 1915. 





ALCOHOL SOLUBLE PROTEINS 


Comparison of the Ethyl and Methyl Aicohol Soluble Proteins and the Action of 
Methyl Alcohol on Digestion. 


By J. R. Hess 


The Ethyl Alcohol used for these experiments was the regular 95% 
aleohol obtained on the market and distilled over lime. After distillation 
the alcohol showed a specific gravity of .7925 by hydrometer which indi- 
cated at the temperature determined 97-98% by volume. This was diluted 
to about 70% by volume for the determinations. When the extraction had 
been made the alcohol was recovered by heating the Kjeldahl flask connect- 
ed to a condensor. The heating was discontinued when the materials began 
to froth, and transferred to the digestion hood. The distillate thus ob- 
tained was then re-distilled over lime and used again. 

The Methyl Alcohol used was the U. S. P. 959 obtained from a drug 
wholesale house. After distillation over lime the Sp. Gr. was .810 which 
denoted at the temperature determined about 96-97% by volume. This was 
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diluted to 70% by volume. The alcohol was recovered as in the case of the 
Ethy! Alcohol. 

In both eases about 90% of the alcohol was recovered. 

Table I gives the results obtained. 

Tn all cases the amount of protein from the methyl alcohol extraction 
was greater than that from the Ethyl alcohol. This excess varied from .51% 
to 1.39%. Duplicate determinations on the same flours checked within 
.2%. Also the variation was the same on the same flours. In all cases the 
tentative method of the AAofCC was used. In some eases where the value 
of the difference was very great I attempted to check by using 25 ee of the 
extract and the results are tabulated in Table II. 


TABLE I. 
Methyl Ethyl Excess 
Alcohol Alcohol Methyl 
Sample Sol. (70%) | Sol. (70%) Alcohol Sol. 
% A % 
Pat 6.90 6.59 
7.10 6.60 
6.90 6.79 
Average 6.97 6.66 ol 
Clear 8.07 7.15 88 
8.15 7.59 56 
8.07 6.99 1.08 
7.99 7.03 .96 
Pat 6.79 6.35 44 
Clear 7.67 7.27 40 
95% 7.07 6.60 AT 
Pat 7.19 6.33 86 
Clear 7.59 122 BY | 
68% 6.59 6.31 48 
60% 6.87 6.87 
35% 7.83 7.51 woo 
1st Midds 7.43 6.04 1.39 48 hrs. extraction 
7th Midds 7.91 6.88 1.03 48 hrs. extraction 
3rd Siz 7.47 6.40 1.07 48 hrs. extraction 
TABLE II. 
1M 50 ee 7.19 25 ee 11.43 M=Methyl Alcohol 
E 50 ee 6.19 25 ee 6.47 {=Ethyl Aleohol 
2. M 50 ce 7.59 25 ee 14.22 All results are in terms of 
Y 50 ee 6.95 25 ee 7.27 N.x5.7. 
3. M 50 ee 6.87 25 ee 10.07 These extractions are made 
E° 50 ce 6.87 25 ee 6.87 at room temperature. This 


may mean anything from 
50°F to 115°F, so the re- 
sults are good only as com- 


parisons. 
Wm. Kelly Milling Co., Hutchinson, Kansas. 
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COLLOIDS AND THE COLLOIDAL STATE OF MATTER 


By C. F. Nelson 
Department of Biochemistry, Univ. of Kansas, Lawrence, Kansas. 


(Read before the Annual Meeting of the American association of Cereal 
Chemists, Kansas City, June 1921.) 


On the 13th day of June, 1861, Thomas Graham, fellow of the Royal 
Society, Master of the Mint, read a paper before the Royal Society of 
London entitled, ‘‘Liquid Diffusion Applied to Analysis.’’ Little did 
he dream that evening that he had given birth to a new science destined 
to become one of the most prominent, if not indeed the most prominent, 
important and far reaching of all the biological sciences including even 
chemistry. For after 60 years it may easily be shown that so far as 
fundamental facts are concerned the thoughts he set in motion that even- 
ing have been as productive and of as much scientific and practical value 
as any other one discovery that may be named. 

It is common knowledge that the stuff or matter of the universe 
exists in three forms of aggregation—the liquid, the solid and the gas- 
eous. Everything in the earth, sky and sea assumes either the form of 
a liquid, solid or gas, and these forms are very often interchangeable. The 
essence of the colloid state lies not in the liquid, solid or gaseous form 
of matter, but in the size of particles that these states may assume. We 
must accordingly think of the colloid state as a state of uncertain dimen- 
sions rather than a state of aggregation. 

The physical chemist, when he wishes to study the properties of 
matter, sets aside as it were from the rest of the universe the particular 
substance he wishes to study, and creates for himself a system. This 
system he divides into phases and components and his results are ex- 
pressed in the relative behavior of the phases and components to each 
other. If, therefore, we desire to get a clear insight into what colloids 
really are we must set apart a certain amount of matter and study the 
properties of the system we have thus created. 

Suppose that we disperse or scatter clay into water. We have then 
a clay-water system or dispersoid. Let us call the clay that is dispersed 
or scattered the dispersed phase and the water in which it is dispersed 
the disperse medium. In a system of this sort it is conceivable that there 
will be particles of many sizes, some of them quite coarse which will set- 
tle at once; others, finer, which will settle let us say in five minutes, 10 
minutes, one hour or two hours, respectively. Still others will remain 
suspended for days. Colloid chemists have agreed more or less arbitra- 
rily that in such dispersed systems if the size of the disperse particle is 
larger than 1-10 micron the system shall be called a suspension. If the 
size of the particles vary between 1-10 and one double micron the system 
shall be ealled colloid, and if the particle is less than one double micron 
a molecular dispersoid or true solution will result. The above fact may 


be represented as follows. 
DISPERSED SYSTEMS 


Coarse and Fine Sus- COLLOIDS Molecular Dispersoids 
pensions : or True Solutions 
Particles between 1-10 Particl 7 ie 
meee articles smaller 
Particles larger than micron and 1 double | dedhic wien Oot 
1-10 micron. Fine sus- micron. All colloidal in water, sugar in wa- 
pensions, emulsions etc solutions. ter, etc. 
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A colloid as defined today is thus a dispersoid or dispersed system in 
which the size of the particle varies between 1-10 micron and one double 
micron. 


It is the properties of this world, a world of neglected dimensions, that 
is the subject of my paper this afternoon; and a world of neglected dimen- 
sions it really is, for the colloidal state is all about us: in it we live and 
move and have our being—the sky above us is a colloid, the earth is colloi- 
dal in its nature, we are colloidal creatures. It has been said and very truly 
that man’s activities concern themselves practically and entirely with col- 
loidal state of matter. We begin the day’s work with a colloid procedure 
when we wash our faces and hands. We put on clothing which is colloid. 
This clothing is dyed in substances which are very often colloid in nature. 
The leather in our shoes is a typical colloid. The tanning of the leather is 
a colloidal process. The coffee or tea we drink for breakfast is a colloid 
solution. We go to our offices and we sit on chairs which are colloids. 
The paper on which we write is a colloid, as also is the size or gloss which 
covers its surface. The ink with which we write is a colloid. The rubber 
from which our fountain pens are made is a typical colloid. We live and 
we move in this world of neglected dimensions. The cell, the unit of life, 
is a typical colloid—a conglomeration—and indeed, no life is possible ex- 
cept in the colloid state. It wil be apparent therefore,.that my earlier re- 
mark that the thoughts that Graham set in motion when he read his paper 
on liquid diffusion some sixy years ago have brought to light some truly 
wonderful applications in the industries and in science. 

I shall ask you next to consider with me for a moment a few of the 
physical and chemical properties of colloids. How we may recognize the 
colloid state and later the applications that follow from the knowledge of 
these properties. In Graham’s mind colloids were set off against erystal- 
oids and the chief distinction between the two states lay in the property 
of diffusion. Graham conceived the ideas of the colloidal state as an 
amorphous state which was non-diffusable through membranes. Set off 
against amorphous materials were the erystalline substances which did dif- 
fuse through membranes. Today we know that this property does not dif- 
ferentiate crystalloids from colloids because it is possible to convert as typi- 
cal a crystalloid as salt into the colloidal state. It does remain true, how- 
ever, that the distinction that Graham made between colloids and erystal- 
loids; namely, diffusibility in one case and non-diffusibility in the other, 
still holds true in general and is one of the chief ways of distinguishing 
whether or not a substance is in the colloidal state. Beside the property 
of non-diffusibility colloidal solutions have the property of filterability i. e. 
they go through the pores of ordinary filter paper as though no paper were 
there. This fact we have all experienced in attempting to separate arsenic 
from other metals of the second group by means of preliminary precipita- 
tion with hydrogen sulphide. The sulphide of arsenie goes into colloidal 
solution and cannot be filtered out until its colloid nature is destroyed. By 
means of special methods filter paper has been prepared which holds out 
colloid particles of certain dimensions and permits other sizes to pass. Ultra- 
filtration as this is called has proven of much value in colloid chemical re- 
search. Matter in the colloid subdivision possesses Brownian movement. 
Colloidal suspensoids when viewed in the ultramicroseope have an irregular 
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dancing, hopping, skipping motion. This property is of course not pecu- 
liar to colloids alone. 

Colloids exhibit many electrical and optical properties. They have for 
example definite positive or negative charges. Positive and negative col- 
loids mutually precipitate one another. Under the influence of the electric 
current a colloid solution migrates to the positive or negative pole, depend- 
ing upon the charge which it originally carried. The ultramicroscope re- 
veals heterogeniety of colloidal solutions; suspensoids appear as discrete 
points of light on a dark background while emulsoids produce a more gen- 
eral illumination of the entire field. Heterogeniety is further made evident 
by passing a beam of light through a colloid when a definite cone marks 
the path of the rays through the solution. This so called Tyndall effect 
is often made use of in determining whether matter is or is not in colloid 
suspension. There are many other properties which cannot be mentioned 
here because of lack of time, and particularly since I have but a few mo- 
ments at my disposal to consider more practical aspects of my subject. 

When we come to consider the applications of Colloid Chemistry we 
are at once at a loss where to begin and where to end our illustrations, so 
rich and extensive is the field that opens up before us. I may perhaps be- 
gin by citing some of the more common technical applications, and later 
discuss one or two scientific and biological problems. 


If we consider the building trades, for example, we find clay and ce- 
ment and brick among the important raw materials. These substances all 
concern themselves with colloid chemical phenomena. The manufacture of 
bricks is a ease specially in point. The old Egyptians, working empirically 
of course, made use of so-called protective colloids in securing a proper 
texture for their products. By adding infusions of straw and liquids rich 
in tannin to their clays they were able to obtain uniform textures and a 
high degree of homogeniety in making their brick. Without the use of 
protective colloids, precipitations and agglutinations would have occurred, 
producing coarse and crude material. Acheson has recently made splendid 
techincal use of this same idea of protective colloids in the manufacture of 
his colloidal graphites (oil dag, aquadag) which is so highly successful as 
a lubricant. These graphites are nothing but carbon sub-divided until it 
reaches colloidal dimension. Its properties however, in the colloidal state, 
differ materially from those of the same substances in the state of coarse 
or fine suspension, and the product becomes valuable only because of its 
peculiar sub-division. 

We usually think of the setting of cement and mortar as a chemical 
process involving chemical reactions between lime and silicie acid together 
with certain hydration phenomena. A chemical explanation or theory does 
not, however, explain all of the peculiar physical phenomena which occur 
in the setting process. A microscopic study of the setting process of cement 
reveals the presence of needle-like crystals around every cement particle. 
There forms however, also about every particle of cement a gel of calcium 
silicate, the volume of which steadily increases until it fills not only the 
crevices between the erystalline needles, but also between each individual 
cement particle. It is this calcium silicate gel which in all probability de- 
termines most of the physical properties of the cement after it has hardened. 
It is for this reason that in testing cement samples for their maximum 
strength that they are permitted to harden under water. 

In the metallurgy of iron, steel and its alloys we have again an ex- 
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ceedingly important illustration of colloid chemical phenomena. It has long 
been known that from one and the same mixture of iron and carbon a large 
series of alloys showing differences in dispersion from the coarsely erystal- 
line to the microscopically non-crystalline solid solutions may be obtained. 
The technical and physical properties of alloys depend in great part upon 
the size of the particles which constitute it. Coarsely structural alloys are 
generally brittle while finely divided material approaching true homogen- 
iety are evidences of mechanically valuable product. The physical chemi- 
cal properties of dispersoids change, in other words, with the size of the dis- 
persed phase. It is interesting to note in this connection that the pheno- 
menon of ageing, of fatigue and distortion in alloys tends toward decreas- 
ing the degree of dispersion of the particles of which they are constituted. 
It has truly been said of steel as of any colloid that the slightest alterations 
in external and internal conditions bring about marked changes in its state, 
and that things are no more at rest in steel than in any other colloidal 
mixture. 

Another interesting application of colloid chemistry is seen in the use 
of colloid metals in making incandescent light filaments. The problem of 
the lighting expert concerns itself in making the various substances used in 
his lamps give as high temperatures as possible since by this means heat 
rays are shifted toward the side of light rays. The old lamp filaments 
were made of carbon, which was easily volatilized and thus eut down the 
light of the lamp by clouding the glass. The so-called refractory metals— 
platinum, iridium, and tungsten are known to be less volatile than carbon 
and therefore, superior for light giving purposes if they could be so used. 
It happens however, that these metals are exceedingly brittle and hard to 
draw out into threads. When colloid powders of these metals came to be 
known a way was opened up for the preparation of metal pastes which by 
being squeezed through fine openings and baked produce fine metal threads. 
The filaments of our tungsten lamps are now generally made from colloidal 
pastes of this sort. 

The manufacture of colored glass is a colloid industry to a large ex- 
tent. Ruby glass owes its red color to the presence of gold in colloidal 
form. Silver colloidally dispersed in glass produces beautiful yellows and 
browns. Selenium colors glass red and violet. Artificial rubies owe their 
eolor to colloidal chromium. Ultramarine blue which the beet sugar chem- 
ist so often uses to blue his slightly tinged sugar is a colloid complex, since 
sulphur condensed to colloid dimensions may have a blue color. 


In photography and the various Graphie Arts colloid chemistry finds 
many applications. Printing inks are given their proper body by being 
mixed with colloids. The ripening of photosensitive emulsions before they 
are spread on plates is for the purpose of developing an optimal granule. 
The silver salts responsible for the photographic image, which were for- 
merly called sub-haloid salts of silver, have been shown to be in reality 
colloid suspensions and colloid silver systems. 


In ceramics we again have to deal with colloid chemical phenomena. 
The earths and clays, as previously mentioned, are typical gels admixed with 
organic colloid. The plasticity of ceramic clays is dependent in large part 
upon their colloid content. I have already spoken of straw infusions and 
bark juices used to protect the colloid employed in the manufacture of brick. 
Various similar methods are in vogue in ceramic industries, all intended 
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to increase the colloid content of the clay or to increase the peptization or 
water holding capacity. 

In the cellulose industry colloid chemical phenomena are abundant. 
Pure cellulose is itself a typical gel showing typical swelling phenomena 
and in solution yielding highly viscid liquids characteristic of the hydrated 
emulsoids. Parchment paper and mercerized cotton show new optical and 
mechanical properties corresponding to the colloid chemical changes in 
state it has suffered. Alkali cellulose when treated with carbon disulphide 
yields the substance called viscose from which today most of our artificial 
silk is prepared. Viscose has all the properties of an emulsoid. In making 
the silk the viscose is first aged before it yields a product optimal for spin- 
ning. The whole industry represents a complete succession of colloid 
chemical processes. 

The manufacture of rubber represents another typical colloid industry. 
Soft rubber comes from a latex which consists of a dispersion of tiny drop- 
lets of viscous liquid in an albuminous serum. Just as in ordinary milk it 
is probable that the protein covers the soft rubber globules as an adsorp- 
tion membrane and thus protects them. The protein plays an important 
role not only in the original coagulation of the latex but also in giving the 
soft rubber its characteristic mechanical properties. We have also in the 
process of vuleanization or union of sulphur with rubber another colloid 
phenomenon, since the union of these two substances seem to follow the 
adsorption law. 

The manufacture of soap is another colloid industry. Through their 
viscosity, their power of gelation and swelling, the salts of the fatty acids 
show themselves to be typical emulsoids. The salting out of soap by com- 
mon salt is an example of the precipitation of a hydrated emulsoid. In this 
connection it might be worthy of mention that the process of washing is in 
large part a colloid adsorption phenomenon. 

The field of food chemistry offers abundant examples of colloid chemi- 
cal processes. Large quantities of syrup is sold for cattle feed because the 
colloid nature of it cannot be destroyed to make possible a erystalline prod- 
uct. Bread making consists in the formation of a starch and protein gel 
possessing definite structure. An internal change has occurred in this gel 
when the bread becomes stale, producing a decrease in the degree of dis- 
persion together with the squeezing out of a certain amount of water. This 
may be demonstrated by putting bread into a tight box free from moisture. 
In a short while the bread gets moist on the outside because the new state 
of the colloid permits less water to be held. In the manufacture of ice 
cream, gelatin is used as a protective colloid for the fine erystals of ice. 
By giving the ice crystals a high degree of dispersion a smooth and fine 
product rather than a coarsely crystalline one results. 

In the precipitation of smoke by the Cottrell process colloid particles 
of smoke are charged with electricity and precipitated on large plate elec- 
trodes of opposite sign. This phenomenon behaves therefore in a typi- 
eally colloid fashion. 

In the field of sanitation colloid chemical properties play a large and 
important part. Bacteria suspended in water or sewage form colloid sys- 
tems and their removal from these substances is accomplished by applying 
colloid chemical principles. Natural water may be turbid due to suspend- 
ed inorganic matter and bacteria or colored due to the presence of colloid 
organic material. The inorganic matter and bacteria causing turbidity 
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are generally negatively charged. Muddy river water, on reaching the 
ocean, deposits its suspended matter in the form of a delta. This is an in- 
stance of precipitation of colloids by salt. When a colored water from a 
swamp enters a stream it comes in contact with colloidal clay. The positive 
and negative charges on the organie and inorganic material produces a 
certain degree of mutual precipitation, leaving the water with an excess of 
one or the other colloids, and therefore, either a turbidity or color but sel- 
dom both. In the artificial purification of water by the more recent meth- 
ods a coagulent such as aluminum-sulphate, ferrie hydroxide and alkali in 
the form of ash, precipitates the negative colloids and bacteria. In sewage 
purification the organic compound in eolloidal solutions are negatively 
charged, and precipitation is here effected by means of electro positive 
electrolytes. 

I have reserved for final discussion the application of colloid pheno- 
mena in biology and medicine for here truly colloid dimensions rule su- 
preme. The ultramicroscope shows living substance itself to be a colloid. 
If the plasma of certain suitable cells is studied it will be seen to consist 
of a mixture of particles of various sizes many of which are typically eol- 
loid. Some of the particles are in active motion, approach each other, sepa- 
rate, and coalesce to form larger particles or entirely disappear. This life 
mixture has the power automatically to arrange itself into a net work or 
honey-comb structure which may or may not be microscopically visible. An 
outstanding physical property of living matter is its great water content. 
More than half of our body weight is water and marine algae and jelly fish 
hold as much as 96%. Ostwald well says, that it is certainly remarkable 
that these organisms not only hold their shape, but move, swim, eat and 
make ove—and all this with 969% of water in their affection. Such things 
are possible only in colloid systems for colloid gels alone can hold their 
shape when thus rich in water content. 

Beside the structural and physical peculiarities common to living mat- 
ter which are clearly of a colloid chemical nature there exists a relationship 
between chemical reactions in the cell and the colloid sub-stratum of which 
the cell is composed. Why for example can so many different reactions 
take place side by side in a cell without all running together and yielding 
chaos? We must conceive of the cell as an orderly factory composed of 
many rooms and compartments. Each separate and yet organically one 
whole. Experiments with colloid mixtures show that two colloid substances 
even when divided into the same dispersion medium need not mix with 
each other but can continue to exist side by side in the form of microscopic 
droplets. We may imagine each individual droplet to be a special labora- 
tory in which undisturbed by the surroundings some one reaction may take 
place. We must indeed postulate such a localization of chemical activity 
in order to conceive of the simultaneous reactions that collectively consti- 
tute life. 

Colloid chemistry brings us light on the mechanism of fertilization and 
the early development of the embryo. Whether fertilization be produced 
sexually or by artificial means there is formation of a so-called astrosphere. 
This formation undoubtedly represents a special form of coagulation of 
plasma colloids—the conversion of a viscous colloid solution into a gel. 

The phenomenon of growth concerns itself with the swelling of colloid 
mixtures. The enormous changes in weight of frogs larva have been shown 
to be dependent almost exclusively upon changes in the amount of water 
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absorbed. Ostwald asserts that up to the time the frog takes to the land 
nine-tenths of his weight is due entirely to water, later as a land animal 
much of this water is lost. 

The marvelously efficient phenomenon of muscular contraction is made 
possible only by the colloid state of protoplasm. The essence of these 
changes lies in an almost instantaneous transfer of water from certain of 
the structural elements making up the muscle, to other elements. By the 
production of acid in one colloid, water is transferred from it to another. 

The phenomenon of secretion f the salivery, and other digestive juices 
ie made nossible by colloid forces. A colloid gel has the property of squeez 
ing out water and the explanation of secretion is to be found largely in 
these syneretic phenomena. 

In the pathological condition known as edema or swelling, we have 
another evidence of the ability of a colloid gel to hold water. An abnormal 
production of acid seems to be responsible for most cases of edema. 

Experimentally, artificial flea bites can be produced very nicely by 
pricking a gelatin plate with a needle dipped in formie acid and then plac- 
ing the gelatin in a little water. 

Martin Fischer has proposed a treatment for the swelling accompanying 
certain forms of kidney disease which has a colloid chemical basis. By the 
injection of salt solution, alkaline in -nature, these swellings are reduced 
and much pathology removed. 

In the realm of therapeutics the importance of the colloid state is only 
now coming to be appreciated. The preparation of such drugs as arsenic, 
mercury, silver, and sulphur in colloid form is today assuming considerable 
proportions. These remedies colloidally dispersed seem to be far less irri- 
tating and certainly less toxie than corresponding molecular dispersoids. 
The doses employed are often smaller and the effects produced more pro- 
nounced. 

The story of the colloidal state has but begun. We are beginning to 
read here and there a few of the many fascinating chapters of this story. 
The future will add many more and indeed it seems quite certain that the 
cereal chemist must himself contribute largely. For no one deals more in- 
timately with the colloid state than he does, no one may hope for richer 
rewards by mastering the many secrets it still holds. 
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UNIFORM FLOUR 
By J. R. Hess and W. L. Rainey 





(Read before Annual Meeting of American Association of Cereal Chemists, 
Kansas City, June 1921.) 


The most important product manufactured in the flour mill is natur- 
ally the FLOUR. The by-products of the milling process are the mill feeds. 

All millers strive to keep their flour uniform in quality. The main- 
tenance of uniform quality is obviously the duty of the operative miller 
and he must co-operate with the chemist, and it is the duty of the chemist 
to assist him to the best of his ability. 

The wheat is plainly the most important point at which to control your 
flour. 

At present the only information that is given the miller is the amount 
of protein present and the wheat is blended to maintain a uniform protein 
content. This is not the only factor by any means in which wheats vary. 
Many, however, go a little further and also take into consideration the dif- 
ferent kinds of wheat as well as the protein content. They get a little 
closer to a uniform product. Some take into consideration also the mois- 
ture content of the wheat and this it seems can be a very important con- 
sideration if applied with intelligence. These three factors, when taken 
into consideration in making a blend, requires a rather elaborate binning 
system, and as a rule most mills have not these facilities. 

Why do we blende according to these factors at all? 

Taking up these factors in the above order: Why do we blende our 
wheat to maintain a uniform protein content? 

The wheat buver for a mill buys according to government grades, tak- 
ing into consideration the weight per bushel and the cleanliness of the 
grain, and color, and the general characteristics that indicate to him a 
sound wheat of good quality. Usually he depends entirely on his sense of 
sight, and the odor of sample, and the information as to weight, ete., given 
by the government inspector. Therefore, as a rule, he buys sound wheat if 
possible. This being the case, the miller can get a very uniform flour by 
just keeping the one factor; viz., protein. In our own ease this is espec- 
ially true. But the buyer is not always able to obtain just the wheat he 
desires, and he may quite easily be misled by these purely physical tests. 
As all wheat that possesses the required physical appearance do not always 
produce the quality of flour desired, and this is not discovered until after 
the wheat reaches the rolls or even until the flour is finished and tested. 

Blending according to kind in conjunction with the protein determi- 
nation is a very important step in the maintaining of uniform quality. As 
everyone knows, the different kinds of wheat give different qualities of 
flour, also different color; as, soft wheat besides being low in protein gives 
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a white flour, while the spring wheats give a creamy flour that eventually 
gives a grayish cast with age, and the hard winter wheat gives a creamy 
or light yellow flour that even maintains a faint creamy color on age or 
after bleaching. The amounts of protein in spring wheat and hard winter 
wheat are about the same. 

The moisture content may affect the quality considerably. A wheat 
with a high natural moisture content acquires this moisture either during 
a wet season or, after it has ripened. If the high moisture content is due 
to a wet season, the water soluble constituents are high and the gluten will 
also be soft and contain a high water soluble protein. It seems that the 
grain does not have time to transform the different constituents into the 
final product as produced. by a dry period at the time of maturity. The 
wheat is soft and the flour lacks pep and consistency in the dough. This 
can be remedied to some extent by drying in the mill. We would say that 
the moisture should not exceed 12% on the wheat when received at the mill. 
In cases where the natural moisture is or was higher than this the wheat 
loses quality. Wheats that have had too much moisture at time of ripen- 
ing, even when dried, are more liable to spoilage than wheat that matured 
during drier weather conditions. 

Even if the wheat has been blended according to these three consider- 
ations we do not always have a uniform flour. 

The next consideration after the selection of proper milling mix by 
the miller and chemist, is that of proper temper. A proper temper is prob- 
ably the most important factor to consider in preparing your wheat for 

making uniform flour. Whether to use a long temper or short temper after 
obtaining a blende is entirely dependent on the nature of the wheat and 
the product desired. This depends on the chemical and physical nature of 
the wheat. In regard to the physical nature; whether the time of penetra- 
tion is the same for all wheats or not; if it is we need not consider the 
physical nature of the berry, and can concentrate our entire effort to the 
chemical nature and the effect the water may have on the constituents of 
the berry outside of the loosening of the bran coat. A proper temper from 
a chemical standpoint is easier to arrive at as we wish to obtain a flour of 
a certain quality and this can be obtained by proper temper. 

To discover, if possible, the limits of the various qualifying constitu- 
ents .and determine as near as possible the effect of the temper, is one of 
the objects of these experiments. 

The following tests were made more in the nature of a preliminary. 
To obtain some data on the wheat and flour and their relations to each 
other, if such relations exist. 

The moisture, ash, protein, total water soluble protein, and acidity, 
were run on the mill mix and roll wheat and the flours produced therefrom. 

Samples were taken from the Kelly ‘‘A’’ mill from April 2 to April 
30, 1921. 

The Moistures were run on the ground mill mix, and the roll wheat 
and the flours in a Freas Constant Temperature oven at 103-104 deg. C for 
5 hours. 5-eram samples were used. 

Ashes were run on 5-gram portions in the electric muffle at a low red 
heat. 

Proteins on 1-gram portions, using the Kjeldahl-Gunning Method, and 
run in duplicate. 

For convenience the total water soluble was run on 16-gram portions, 
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using 400 ce of distilled water (CO, free), which ineluded 2 ee of Toluene 
to inhibit bacterial action, and digested for 2 hours at 40 deg. C. The 
combined liquid and materials were mixed and transferred to a centrifuge, 
and centrifuged for 10 minutes. 50 ee aliquots were used for all the de- 
terminations. The total water soluble was obtained by evaporating, in a 
tared beaker, to dryness in an oven maintained at temperature of boiling 
water. Acidity was determined by titrating with 1/20 N NaOH. Soluble 
protein was run the same as the total protein. 

Ashes were run both at the ‘‘A’’ mill and the ‘‘B’’ mill. 

Table 1. is the average of all the determinations run. 

Table 2. is a comparison interesting only in respect to the checks by 
the different chemists in different laboratories. 

Table 3. is a comparison of ashes and proteins of the mill mix and the 
roll wheat. The samples of roll wheat were taken at such times that it rep- 
resented approximately the same wheat as the dry mill mix. 

In Table 4 we have a comparison of the total water soluble and the 
water soluble protein in the mill mix and the tempered roll wheat. We 
will take up the determinations in order as they appear in the table. The 
total water soluble consists of soluble proteins, sugar, dextrin, and potas- 
sium phosphate. It is a measure of the degradation of the gluten and 
starch. Excess amounts indicate unsoundness, but however, very low per 
cent sugars spoil the flavor of loaf and have a very marked effect. High 
total protein tends to give high soluble proteins but when high soluble pro- 
tein is shown on a low total protein it indicates a low grade or unsound 
wheat. 

The effect of temper in these experiments on the total soluble is rather 
confusing as in 13 out of 24 eases the amount of water soluble showed a 
decrease. This I am not able to explain. For it seems impossible to me 
that the water soluble would decrease in any case no matter how long or 
short the temper. This effect must be studied more and checked to obtain 
an explanation. In some eases the wheat showed a larger inerease in total 
water soluble on 24 hour temper than on the 48 hour. This can only show 
one thing in my mind and that is a difference in the wheat. Whether a 
longer temper would give better results on the wheats that show a decrease 
I am unable to say. 

It is true as shown by this table that in cases where the total water 
soluble ran 10% or lower on the roll wheat that the loaf made from the 
resulting flour showed a loss of volume. To get a true effeet on the loaf 
volume in all cases we should probably run the bake without adding any 
additional sugar to the dough. We used our regular baking formula in 
all tests. 

The decrease or increase in soluble protein in all cases were within ex- 
perimental error and was unable to draw any conclusions. The mill mix 
being maintained fairly uniform during this period, (the maximum varia- 
tion being 1%) the soluble protein did not inerease with these small differ- 
ences. But theoretically if this value showed a marked increase the flour 
produced would be unsound or at least liable to become unsound and the 
time of temper would have to be cut down. I think that in a ease where 
the soluble protein showed marked increase the total water soluble and the 
soluble carbohydrates would increase out of all proportion. The starches 
would be affected first. The table also shows that the amount of water 
soluble protein is fairly constant in all these cases and even in eases where 
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the total soluble increase was above the usual run as much as 3% the effect 
on the total soluble protein was very small regardless of the length of 
temper. The total soluble on the roll wheat was very irregular in amounts 
on the same length of temper. Presumably in some cases the temper could 
have been cut; in others it should have been increased. It is impossible to 
change your length of temper from day to day and get proper results on 
the mill, so the wheat must be blended, taking into consideration these 
values so as to give the desired flour with the length of temper decided on 
as the best. In no ease where the roll wheat showed increases in the water 
soluble that amounted to anything was there failure to help the loaf volume. 

In Table 6 the relation between the total protein and the soluble pro- 
tein in the roll wheat, and the total water soluble and soluble protein, is 
shown. The first comparison is a ratio showing the relation of soluble pro- 
tein and the total protein. These results seem to indicate that the higher 
the ratio the larger the loaf of bread obtained, but it must be remembered 
in these cases the wheat all showed remarkable stability in the soluble pro- 
tein and was from sound wheat. Also that the difference between the sol- 
uble protein of the dry mill mix and the roll wheat after temper were 
within experimental error. It would be interesting to try out extremes in 
total protein content and see the relation between these values and the sol- 
uble protein and their effect on the finished product. Also the effect of 
temper on these extremes. 

The next columns show the amounts of soluble carbohydrates and phos- 
phates. I have neglected the soluble phosphates in considering the effect 
of this figure on the loaf of bread. 

Sugars have a very marked effect on a dough as we all know. Sugar 
solutions have a marked solvent effect on gluten, making it weak and sticky. 
Enough sugar should be present in a dough to insure proper amounts of 
gas to be formed, but must not be so much as to weaken the gluten too 
much. Possibly in some eases of ‘‘gluten bound’’ flours it seems that an 
excess sugar content would soften the gluten and increase its strength and 
thus yield a better vluten for the dough than before. 

The amounts of soluble carbohydrates in Table 6 show that when the 
per cent is below 7.75 the volume was poor, and that a percent as high as 
10.88 still gave a good loaf. There are limits both ways and we should find 
those limits. The amounts of total water soluble and incidentally the sol- 
uble carbohydrates can be controlled by the temper and they have a marked 
effect on the final product. 


SUMMARY 

1. The results as shown in Tables 2 and 3 show that there is no excuse 
for different laboratories not checking at least on moisture, ash, and protein 
determinations. 

2. That the amounts of total water soluble and the soluble carbohy- 
drates have a marked effect on the uniformity of the flour produced. That 
these factors can be controlled by proper blending and taking them into 
consideration when blending. 

3. That they can be controlled also by the length of temper. 

In taking this into consideration in making flour we obtain a more uni- 
form product, a fact of very much importance to the baker, who must have 
a uniform flour. 

The total amount of protein does not seem as important as the main- 
taining of the relation of total protein to the other constituents. 
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Some Additional Data: In Table 5 I have tried to obtain some rela- 
tion between the yield and the ash determinations on the flour and roll 
wheat. The factor obtained shows that the higher this factor the lower 
the yield. 

In Table 2 the ash determination on the patent and the clear also give 
you a very obvious idea of the condition of the wheat and the effect of that 
condition on the separations. Thus where the patent shows a higher rela- 
tive ash and the clear a relative low ash as in No. 2 and No. 3 it is plain 
that the wheat was too mellow or soft and did not bolt properly, and a large 
amount of the better stock got down to the tail of the mill. In facet, these 
differences are greater than they appear on account of the way we ob- 
tained our percentage in the patent. 








TABLE I. 
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4/2 1854 Mx 12.6 1.930 180 10.62 2.72 .473 .28 3.14 172 
4/4 1858 Mx 121 1.900 12.6 11.08 2.64 .478 
1861 RW 13.4 1.920 12.6 11.74 2.84 .540 .77 
1862 Pat. 12.5 394 11.3 18.45 3.20 .1385 .28 2.10 61.5 172 
1863 Clear 12.7 573 13.0 11.36 2.80 .225 .16 2.24 61.5 154 
1864 11.9 1.868 13.6 12.88 3.08 .608 
1865 11.3 1.886 12.8 11.71 3.08 .563 
1866 12.4 1.848 12.4 13.47 3.16 .608 
i 1867 10.7 1.842 12.7 10.93 2.92 .585 
4/5 1873 RW 144 1.904 134 11.07 2.72 .540 
1874 Pat 13.3 416 11.7 13.15 3.82 .135 62.1 168 
1875 Clear 13.4 546 13.4 11.41 §2.92 .225 62.8 168 24 
1876 Mx 12.6 1.974. 13.8 13.34 3.04 .517 
4/6 1886 RW 14.2 1.880 133 10.40 2.44 .495 
1887 Mx 12.8 1.826 129 1017 2.44 .495 
1888 Pat 13.4 381 11.5 12.73 3.20 .135 62.3 160 
1889 Cut St 13.4 528 138.0 11.25 2.52 .225 62.3 162 
4/7 1896 RW 142 1.874 12.8 11.81 2.64 .608 
1897 Pat 13.7 392 11.4 15.75 4.60 .214 61.2 166 24 
1898 Clear 14.0 585 13.5 13.42 2.80 .293 62.5 158 
1899 Mx 12.8 1.854 12.9 138.02 2.76 .653 
4/8 1907 RW 14.7 1.850 12.9 10.40 2.44 .517 
1908 Pat 13.7 402 11.4 12.29 3.16 .158 
1909 Clear 13.9 583 13.1 10.56 2.60 .248 
1910 Mx 13.0 1.836 13.2 9.76 2.48 .450 
4/9 1919 RW 146 1.854 12.7 10.39 2.44 .517 
1920 Pat 13.5 408 11.3 13.29 3.72 .203 61.8 148 
1921 Clear 13.7 598 13.2 11.33 2.80 .270 62.5 158 
1922 Mx 12.6 1.842 15.0 11.09 2.44 .540 
4/11 1928 RW 140 1.848 12.8 10.08 2.52 .495 
1929 Mx 12.7 1.864 12.8 10.26 2.56 .495 
1930 Pat 12.9 403 11.4 13.28 3.55 .158 61.8 148 24 
1931 Clear 13.1 591 13.0 10.62 2.76 .225 63.6 156 
1934* 12.7 421 10.9 9.58 3.12 .135 
ose 9.7 535 13.3 12.50 2.36 .203 
4/12 1939 RW 145 1.866 12.6 9.28 2.44 .450 24 
1 1940 Pat 12.9 3887 8611.4 12.58 3.20 .135 62.1 158 
1941 Clear 13.2 575 13.0 10.49 2.52 .225 63.6 160 
1942 Mx 12.5 1.870 12.7 10.70 2.60 .473 
4/13 1949 RW 144 1.775 12.8 9.86 2.40 .473 24 
1950 Mx 12.3 1.872 12.7 10.65 2.46 .482 
1951 Pat 13.4 888 11.38 12.34 3.82 .108 62.1 150 


1952 Clear 13.5 488 12.7 11.62 3.29 .234 62.5 156 

















THE JOURNAL 
2 a e $$ 82 8 Sp gs yg 2£ S #8 
4 = < A em aH ge df 5 4 Ff & 
| i 4/14 1961 RW 14.5 1.8388 125 10.23 2.48 .495 24 
i 1962 Pat 13.2 402 11.2 13.72 3.75 .090 62.3 160 
1963 Clear 13.4 553 12.1 11.27 2.64 .203 62.1 160 
1964 Mx 13.0 1.830 18.0 11.82 2.98 .473 
4/15 1970 RW 14.7 1.774 12.9 9.96 . 2.44 .450 
1971 95% 13.5 411 11.8 12.06 3.20 .180 61.5 152 
1972 Mx 12.9 1.876 13.0 1060 2.56 .473 
; 4/16 1980 RW 14.4 1.898 12.9 10.35 2.48 .495 
ion 1981 Pat 13.3 419 11.4 12.63 3.20 .135 62.1 160 
a 1982 Clear 13.5 592 13.1 11.18 2.80 .248 62.5 156 
&. 1983 Mx 12.9 1860 138.0 11.07 2.64 .473 .58 2.99 
4/18 1989 RW 144 1.830 12.8 10.20 2.48 .495 .58 2.68 
1990 Pat 12.9 419 11.4 12.98 3.52 .180 .29 1.77 62.3 170 
1991 Clear 13.2 609 13.3 10.95 2.72 .225 .30 2.20 265 158 
, 1992 Mx 12.7 1.792 181 10.52 2.48 .450 .59 2.73 
: 7 4/19 1998 RW 143 1.786 12.9 10.13 2.48 .450 .20 2.24 
io 1999 Pat 13.4 397 11.4 12.54 3.56 .158 Tr.8 1.74 62.8 160 
if 2000 Clear 13.5 531 12.9 11.23 3.04 .225 .28 2.34 62.5 172 
} 2001 Mx 12.5 1.910 13.0 11.62 2.68 .517 .61 2.87 
aby 4/20 2006 RW 14.1 1.812 12.8 9.63 2.52 .450 .58 2.86 
2007 Pat 13.4 398 11.5 12.10 3.48 .158 .22 2.24 61.0 154 
2008 Clear 13.5 554 13.0 10.33 2.98 .225 .26 2.44 62.5 156 
1 al 2010 Mx 12.7 1.832 12.9 10.04 2.52 .450 .62 2.84 
ie | 4/21 2016 RW 14.4 1.820 12.7 9.00 2.89 .450 .52 2.94 
2017 Pat 13.4 401 11.3 12.54 3.39 .158 .20 61.5 154 
2018 Clear 13.5 550 13.1 11.05 2.96 .225 .14 2.56 62.1 156 
- i 2019 Mx 12.6 1828 126 1049 2.68 .473 .52 2.99 
| 4/22 2025 RW 148 1.826 12.5 10.47 2.64 .517 .38 2.84 
4a 2026 100% 13.2 456 11.6 12.48 2.84 .180 62.1 172 
‘ i i 2029 Mx 12.6 1.756 12.8 10.08 2.39 .450 .384 3.12 
a. | 4/23 20835 RW 144 1.846 12.7 10.12 2.89 .495 
i: f 2036 Pat 13.4 404 11.3 13.40 3.75 .158 62.1 164 
HT 2087 Clear 13.5 568 13.2 10.96 2.88 .225 62.8 166 24 
/ 2038 Mx 12.9 1.886 13.2 9.53 2.86 .406 
| i 4/25 2045 RW 14.5 1.854 12.9 10.28 2.44 .517 
2046 Mx 12.7 1.808 12.4 8.69 2.32 .450 
2047 Pat 13.4 298 11.2 12.49 3.32 .158 62.1 154 
ia 2048 Clear 13.5 562 13.3 10.35 2.68 .225 62.5 152 48 
b 4/26 2055 RW 14.5 1.806 11.9 8.45 2.36 .495 
- 2056 Pat 13.7 298 11.1 12.58 3.55 .180 62.3 154 
| 2087 Clear 13.9 570 12.5 1015 2.88 .248 63.0 150 24 
iz 2058 Mx 128 1.868 12.0 10.04 2.44 .495 
ia ii T 13.5 428 11.5 12.20 3.20 .158 
a 4/27 2069 RW 15.1 1.930 12.0 10.91 2.69 .540 
a 2070 100% 13.3 454 11.2 13.36 3.43 .180 61.8 144 24 
2071 Mx 12.3 1976 12.6 10.28 2.64 .517 
ad 4/28 2078 RW 14.5 1.886 12.8 9.21 2.43 .406 
qa 2079 Pat 13.4 405 11.0 11.54 3.85 .158 63.0 162 
ae 2080 Clear 13.8 568 12.2 8.85 2.68 .225 61.2 154 24 
1 2081 Mx 123 2.025 13.1 8.85 2.44 .473 
‘ 4/29 2087 RW 146 1.900 12.4 8.87 2.40 .495 
a: 2088 Pat 13.4 410 11.1 11.08 3.28 .158 
1 2089 Clear 13.6 607 12.9 9.23 2.73 .248 24 
a | 2091 Mx 12.9 1.884 18.2 1016 2.48 .450 
ie | 4/30 2098 RW 14.5 1.884 13.3 9.36 2.44 .540 
4 2099 Pat 13.8 406 11.6 11.44 3.47 .158 61.2 152 
: i 2100 Clear 14.0 560 12.9 9.79 3.00 .248 62.1 156 24 
i * Patent kick. Made January, 1920. 
. | *** Spring Wheat straight from Manitoba. 
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TABLE 2. 
Comparison of Ash and Protein Determinations of Mill (A) and Mill (B) 


ASH 
Patent & Straights Clears 
A B Dif. A B 


392 .396 .004 570 576 
404 .416 .006 52 .546 
383 6.376 = .010 530 .526 
402 .392 .0106 584 .586 
402 .402 .000 578 588 
412 .408 .004 096 .600 
402 .404 .002 592 .590 
416 .426 .010 
396 .378 .018 578 .d72 
.388 488 
398 .406 .008 546 .556 
414 .424 .010 
418 .420 .002 580 .604 
412 .426 .014 602 .616 


400 .894 .006 530 .532 
092 .398 .006 552 .556 
098 .405 007 552 .548 
456 .446 O1( 

400 .408 008 566 .570 
092 .404 .012 554 .570 
398 .398 .000 560 .580 
440 .468 .028 

.o98 .412 .014 554 582 
404 .416 .012 606 .608 
408 .404 .004 560 


Dif. 
.006 
.006 
O04 
.002 
.010 
.004 
002 


006 
.019 


.024 
014 
002 
004 
O04 


004 
.016 
020 


.028 
002 


PROTEIN 
Patent & Straights Clears 

A BOD... A B Dif. 
181 The 6 G2 12.9 13.0 0.1 
1S TF |6O2 13.5 134° 0.1 
11.5 11.5 0.0 13.1 12.9 0.2 
11.4 11.4 0.0 13.5 13.4 0.1 
1332 tee 60) 13.1 13.0 0.1 
Th? 3S OR 13.0 133 0.3 
14.4 TS 64 13.1 12.9 0.2 
10.8 10.9 0.1 
11.2 112 0.0 13.0 12.9 0.1 
132 TA 62 12.6 12.8 0.2 
11.2 11.2 00 12.6 12.1 0.5 
1:7 11S 6 6G 
11.4 11.4 0.0 184 1230 03 
14 114 60 13.3 13.3 0.0 
18S. is - .G2 12.9 129 0.0 
11.4 135 01 13.1 12.8 03 
ES 6114 = 3604 12.9 13.2 0.3 
11.6 ia ©6602 
11.3 11.4 0.1 13.0 13.3 

Ht HS oO 13.1 13.4 0.3 
11.1 11.1 0.0 12.4 12.6 0.2 
10.7 11.2 065 
10.9 11.0 0.1 12.3. 12.1 0.2 
11.0 112 0:2 Iss 329 62 
11.0 11.6 0.6 12.9 


On the Comparison of the Ash Determinations: 
Out of 44 samples the maximum difference was 0.028. 
Out of 41 samples the maximum difference was 0.018. 
Out of 33 samples the difference was less than 0.010. 


On the Comparison of the Protein Determinations: 


Out of 45 samples the maximum difference was 0.6. 
Out of 42 samples the difference was 0.3 or less. 


25 samples showed a difference of 0.1 or less. 


The 24 sets of samples were run on different days and were from the regular 
mill run. 


a 
COIR Wm coro 4 


TABLE 3. 


Comparisons of Ashes and Proteins of Mill Mix and Roll Wheat.—All re- 
sults caleulated to 13.5% moisture basis. 


ASH 
Mx. Roll 
1.913 1.920 
1.874 1.921 
1.956 1.893 
1.813 1.887 
1.841 1.872 
1.826 1.874 
1.825 1.858 
1.849 1.886 
1.851 1.791 
1.850 1.860 
1.821 1.796 
1.865 1.915 
1.849 1.846 
LTi7 1.800 
1.891 1.823 
1.817 1.837 


Dif. 

0.007 
0.047 
9.063 
0.074 
0.031 
0.048 
0.0283 
0.037 
0.060 
0.010 
0.025 
0.050 
0.003 
0.023 
0.068 
0.020 


PROTEIN 
Mx. R. W. Dif. 
12.9 12.6 0.3 
13.4 13.5 0.1 
13.7 13.4 0.3 
12.8 12.9 0.1 
12.8 13.0 0.2 
13.1 12.8 0.3 
12.9 12.9 0.0 
12.7 1p.7 0.0 
12.6 12.9 0.3 
12.6 12.6 0.0 
13.0 12.9 0.1 
12.9 13.0 0.1 
12.9 12.9 0.0 
13.0 13.0 0.0 
12.9 12.9 0.0 
12.8 12.8 0.0 
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TABLE 3. (Continued). 


ASH PROTEIN 
No. Mx. Roll Dif. Mx. R. W. Dif. 
17 1.812 1.850 0.088 12.5 12.7 0.2 
18 1.740 1.863 0.123 12.7 12.8 0.1 
19 1.874 1.873 0.001 13.1 13.0 0.1 
20 1.793 1.824 0.031 12.3 12.0 0.3 
21 1.855 1.960 0.105 11.9 12.2 0.3 
22 1.952 1.904 0.048 12.5 12.4 0.1 
23 2.001 1.291 0.070 12.9 12.5 0.4 
24 1.873 1.902 0.029 13.1 13.4 0.3 


The ashes on the mill mix and the roll wheat do not check as close as might 
be expected, but the per cent error, however, is no greater than on the flours 
in Table 2. 

The proteins show close agreement and are checks. 


TABLE 4. 


Comparison of Water Soluble Solids and Soluble Protein in the Mill Mix 
and the Roll Wheat.—Results caleulated to 13.596 moisture basis. 


Water Soluble Solids Soluble Protein 

No. Mx. R. W. Dif. Vol. Mx. R. W. Dif. Temper 
1 10.52 11.74 1.24 170 yA i | 2.84 0.13 48 
2 10.98 ph I beg 0.24 16s 2.60 2.74 0.14 24 
3 13.22 10.47 —2.75 164 3.01 2.46 —0.55 24 
4 10.10 11.89 1.79 170 2.42 2.66 0.24 24 
5 12.92 10.52 —2.40 2.74 247 —0.27 24 
6 9.71 10.51 0.80 156 2.47 2.47 0.00 24 
7 10.99 10.18 —0.86 172 2.43 2.53 0.10 48 
8 10.18 9.37 —0.81 158 2.54 2.46 —0.08 24 
9 10.59 9.95 —0.64 160 2.57 2.42 —0.15 24 
10 10.52 10.33 —0.19 166 2.43 2.50 0.07 24 
11 11.76 10.08 —1.68 re iy | 2.47 —0.50 24 
12 10.50 10.44 —0.10 158 2.53 2.50 —0.03 24 
13 11.00 10.29 —0.71 170 2.61 2.50 —-0.11 48 
14 10.44 10.22 -—0.22 162 2.46 2.50 0.04 24 
15 1153 9.69 --1.84 160 2.66 2.53 —0.13 24 
16 9.96 10.00 0.04 160 2.50 2.32 —0.18 24 
ig 10.39 10.60 0.21 2.67 2.67 0.00 24 
18 10.00 10.21 0.21 168 2.38 2.41 0.03 24 
19 9.47 10.38 0.91 150 2.26 2.46 0.13 24 
20 8.62 8.55 —0.07 158 2.30 Z.08 0.08 48 
21 9.97 11.08 1.11 2.42 2.73 0.31 24 
22 10.16 13.34 2.18 168 2.61 2.46 —0.15 24 
23 8.74 8.99 0.25 2.41 2.42 0.01 24 
24 10.09 9.48 —0.61 156 2.45 2.46 0.01 24 


TABLE 5. 
Relation of Ash in Flour and the Ash in the Roll Wheat.—All results to 
13.5% moisture basis. 


No R. W. Sum Factor No. R. W. Sum Factor 
PZC P&C 

1 1.920 0.967 50.37 13 1.846 1.028 55.69 
2 1.921 0.956 49.77 14 1.860 0.928 51.63 
3 1.893 0.909 48.02 15 1.823 0.949 52.06 
4 1.887 0.982 52.05 16 1.837 0.952 51.82 
5 i872 0.985 52.62 18 1.863 0.972 52.18 
6 1.874 0.998 53.26 19 1.873 0.960 51.25 
a 1.858 0.994 53.50 20 1.824 0.968 53.07 
8 1.886 0.962 51.01 22 1.904 0.973 51.10 
9 1.791 0.876 48.91 23 1.921 1.017 52.94 

10 1.860 0.953 51.24 24 1.902 0.966 50.79 

12 1.915 1.011 52.79 


Higher the Factor the lower the Yield. Maximum 55.69. minimum 48.02; av. 51.71. 
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TABLE 6. 
Relation Between the Total Protein and the Soluble Protein and the Total 
Water Soluble Solids and the Soluble Protein on Roll Wheat. 


Soluble 
Total Soluble Total Carbo and 
No Protein Protein Factor Soluble Phosphates’ Vol. Temper 
1 12.6 2.84 .2254 11.74 8.90 172 48 
2 13.5 2.74 .2030 nee 8.43 168 24 
3 13.4 2.46 .1836 10.47 8.01 164 24 
4 12.9 2.66 .2062 11.89 9.23 170 24 
5 13.0 2.47 .1900 10.52 8.05 24 
6 12.8 2.47 .1930 10.51 8.04 156 24 
7 12.9 2.53 1961 10.13 8.60 172 48 
8 12.7 2.46 1937 9.37 6.91 158 24 
9 12.9 2.42 1876 9.95 7.53 160 24 
10 12.6 2.50 .1984 10.33 7.83 166 24 
11 12.9 2.47 1915 10.08 7.61 24 
12 13.0 2.50 1923 10.44 7.94 158 24 
13 12.9 2.50 .1938 19.29 7.79 170 48 
14 13.0 2.50 .1923 10.22 7.72 162 24 
15 12.9 2.53 .1961 9.69 7.16 160 24 
16 12.8 2.32 1812 10.00 7.68 160 24 
17 12.7 2.67 .2102 10.60 7.93 24 
18 12.8 2.41 1883 10.21 7.80 168 24 
19 13.0 2.46 1892 10.38 7.92 156 24 
20 12.0 2.38 .19838 8.55 6.17 158 48 
21 12.2 2.73 .2238 11.08 8.35 24 
22 12.4 2.46 1984 13.34 10.88 168 24 
23 12.5 2.42 1936 8.99 6.57 24 
24 13.4 2.46 .1836 9.48 7.02 156 24 
Ay. 12.4 2.52 7.99 
Max. 13.5 2.74 10.88 
Min. 12.0 2.32 6.17 


Wm. Kelly Milling Co., Hutchinson, Kansas 


MOISTURE DETERMINATION 
By M. E. Schulz 


Probably the greatest difference between different laboratory results 
will be found in the moisture determination and there are many good rea- 
sons for this wide variance in this particular determination among the nu- 
merous laboratores throughout our country. 

Since there. are close to a dozen different make ovens and types of 
ovens in use and probably an even greater number of temperatures used 
by different chemists, is there any wonder for such wide difference of re- 
sults in moisture determinations? 

Naturally the container in which the sample is sent has deeided in- 
fluence on the moisture content found by the laboratory to which it is sent. 
But even this fact is not what causes the greatest difference. This has 
been proved in recent months by a mill laboratory which sent samples of 
flour in a sealed metal container to 12 different laboratories and the results 
varied from 12.79 to 13.90% moisture, a difference of practically 1.1% 
which is too great a difference to be found in the same sample. 

It is a significant fact that 3 laboratories which used vacuum ovens 
reported 13.90 on the above mentioned sample, so it would seem that if 
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ni every laboratory possessed a vacuum oven there would be less difference 
in the moisture results. Every chemist who cannot already boast a 
vacuum oven should put it up squarely to his employer that the vacuum 
oven is an absolute necessity in his laboratory for obtaining all the mois- 
ture in cereal products and to be able to cheek with other laboratories 
within the experimental error. The vacuum oven is also a great saver of 
time and electricity, as the writer obtains moisture results in 30 minutes at 
75° C., which removes all danger of scorching sample which is often done 
in using higher temperatures which are really necessary in hot air ovens in 
order to drive the moisture from sample. The vacuum oven is also the 
only ideal method of drying glutens and the vacuum pump is of great value 
i for quick filtrations in feed analyses and for hastening filtration of any 
q kind. 

1 From personal experience, the writer knows that the moisture result 
if |: of a manufacturer’s laboratory will be disregarded entirely by a state or 
government chemist in case of any dispute with them in event said result 
1 was not obtained by using a vacuum oven, 

For the above reasons it would seem imperative that all laboratories 
ii doing cereal work should be equipped with vacuum ovens so as to insure 
1 more accurate results and so that we may agree closer and help standardize 
methods and equipment for the good of all concerned. 

The Weber Flour Mills Corporation 
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2} Specific conductivity of water extracts of wheat flour— C. H. Bailey. 
1 | Science 47, 645-7 (1918). As the ash content of flours is generally used to 
detect the grade of wheat flour, expts. were made to establish the relation 
of grade, ash content and sp. cond. of water extract. The cond. of exts. 
if extd. at 40 is greater than those at 0. The portion of extg. H,O to flour is 
=| important. Flour (10 gms.) is shaken (every 10 minutes) with 100 ml. 
t cond. H,O in Jens flask for 1 hour at 0. Contents of flask are centrifuged 
* | in a tube for 5 min., the supernantant liquid filtered and the clear filtrate 
| , placed at once in a cond. cell. Cond. is detd. in the conventional manner. 
a Results by this easy and speedy method, while not conclusive, show much 
promise. H. A. Lepper. 
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STUDIES ON WHEAT FLOUR 


eck dae enacts ci RM ILE oc oes 


By H. Jessen-Hansen 


Editor’s Note:—Through the courtesy of Prof. C. H. Bailey we are 
able to publish the curves and tables referred to in the paper ‘‘Studies 
on Wheat Flour,’’ by H. Jessen-Hansen, published in our January issue. 
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A COMBINATION ASBESTOS.-.-GLASS WOOL FILTER PAD FOR CRUDE FIBER 
DETERMINATIONS AS USED FOR FEED ANALYSIS IN A FLOUR 
MILL LABORATORY 


By W. L. Rainey 


Having experienced much difficulty in filtering and particularly in 
washing the residue in crude fiber analysis on the usual asbestos pad, a 
time saving filter pad was investigated. 

A glass wool pad was first tried but was found to give results approx- 
imately one per cent lower than the asbestos pad on the same feed. By re- 
filtering the filtrate from the glass wool pad through asbestos results were 
obtained which checked within .2% with the original asbestos pad. Al- 
though this reduced the time of filtration very satisfactorily it required 
two filtrations which was not desirable. A combination asbestos-glass wool 
pad was then tried. This proved very satisfactory both in point of time 
saved and ability to check with the asbestos. The asbestos pad was placed 
on the bottom and the glass wool above. The glass wool kept the material 
from packing and the asbestos retained the finer particles which pass 
through the glass wool. 

A series of experiments was first run to determine the effect of heating 
on both the asbestos and glass wool pads. Eight 60 ee. pore. gooch eru- 
cibles were prepared with asbestos pads and eight similar erucibles fitted 
with glass wool pads. The first four of each set were washed with distilled 
water and the last four washed first with 3.52% NaOH, then with 1.3 
HCl and finally with distilled water. They were then dried in a Freas 
constant temperature oven over night, cooled and weighed. After burning 
three hours in a muffle furnace they were again cooled and weighed. The 
results are listed in Table No. 1. Subsequent washings and ignitions caused 
no appreciable loss. 

Table No. 2 contains duplicate results obtained on the same feed using 
an asbestos pad and one of glass wool. 

In Table No. 3 are the results obtained on duplicate analyses, using a 
combination asbestos-glass wool filter and an asbestos filter. 

The average time to filter and wash a sample with the combination 
filter was ten minutes, while the minimum time taken with the asbestos 
pad was one hour. 











TABLE 1. 
Washed with HO Washed with Alkali & Acid 
Asbestos Glass-wool Asbestos Glass-wool 
Loss on Ignition 1 0019 0031 .0002 .0016 
2 .0020 .0050 .0002 .0015 
3 .0019 .0037 .0004 .0019 
+ .0026 .0045 .0003 .0013 
Av. Loss .0022 .0041 .0003 .0016 
TABLE 2. TABLE 3. 
Asbestos Glass wool Asbestos Asbestos-Glass wool 
1 11.37 10.46 1 12.33 12.10 
2 11.69 10.24 2 12.17 12.06 
Av. 11.58 10.35 Av. 12.25 12.08 
Diff.: 11.53-10.35=1.18% Diff. : 12.25—12.08=0.17% 
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Summary: In the determination of crude fiber on mill feeds a com- 
bination asbestos-glass wool filter pad is recommended. By the use of this 
filter pad we were able to save at leest an hour in the filtering and washing 
of a single determination over that required by use of the usual asbestos 
pad. In any ease the filter ps1 should be thoroughly washed with alkali 
and acid and ignited before using. 

In these experiments the single filtration method as recommended by 
the A. A. of C. C. was used. 


Wm. Kelly Milling Company, Hutchinson, Kansas. 


THE IDEAL LOAF—AND HOW TO SCORE IT 


[Baking Technology, Vol. 1, No. 2, Page 42] 


How to bake the ideal loaf of bread has been a matter to challenge the 
spirit and resourcefulness of the baker ever sinee bake-shop pride began to 
influence baking practice. 

The American Institute of Baking worked for two years to bring into 
written form some code that would define an ideal loaf. In the previous 
number part of the story of defining this code was told. The rest of the 
story follows here. 

















Score Card 
of The American Institute of Baking 
External Appearance Internal Appearance 
I a eeiideenan TR oc iinnennss 10 
Color of crust....___- g Color of erumb_------ 10 
Symmetry of form__3 } Flavor (aroma) ----- 15 
Evenness of bake---3 |, BOD nngecvncinaneeee 20 
Character of crust__3 | Texture seimannecenee BO 
Break and shred__--3 | *) 70 
30 























It is printed with full consciousness that the ideal loaf is the loaf which 
best pleases the largest number of customers. There is no other hard and 
fast definition for it. 

In the country as a whole certain elements have been found to be ap- 
praised uncommonly high by bread consumers. Bakers have striven to at- 
tain these common attributes of quality. ‘If they adopt and utilize the seore 
eard of the American Bakers Association, they will still further focus their 
efforts on certain standard considerations. 

A full explanation of the score card follows: 

APPEARANCE OF LOAF 

Bread must be attractive in appearance. No other factor so influ- 
ences the purchaser as the attractiveness of a well built loaf of good vol- 
ume and golden brown color. 

A smooth top loaf should have an even break on sides and ends, be well 
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shredded and with no indication of a loosened or shell top; a split top loaf 
should be well split, not blind, with the eut surfaces well shredded and uni- 
form. The split top loaf should show no break at the sides. The corners of 
the loaf should be well defined, slightly rounded, and there should be no 
break as they approach the top. The crust should be even, smooth and 
uniform in color. 


The glaze resuiting from dextrinization of the crust by treatment with 
steam should leave the crust erisp, yet pliable, without toughness. Glaze 
should not be considered essential except where the customer fancies it. 

A well baked loaf of suitable materials should be uniformly colored. 
Sides, ends and bottom should not show a pale or dead color but should be 
golden brown. 

The shape of the loaf is influenced more by habit and eustom than by 
definite knowledge of the best shape advisable for the several types of bread. 

The ideal loaf should be properly proportioned as to length, height 
and breadth. Too short a loaf gives an apparently, greater volume, but at 
the sacrifice of economy in use. A slice of medium size which is uniform 
in shape, rather than a heavily domed type in which the bottom is appre- 


secant Ae ee MN CG 


ciably smaller than the mushroomed top, is better adapted for use at the 
table and in making toast. 
CRUST 

The color and characteristics of the crust are important factors in the 
appearance of the loaf and have been referred to in that connection. : 


A good crust is even surfaced, reasonably free from humps or wrinkles, 
but it may be slightly checked as result of contraction during cooling. It 
should be tender and the top erust should be of uniform thickness. 

Its color is the most important characteristic, since it is an indication 
of proper materials and methods and correct treatment in the oven. 

While the demands of the different parts of the country vary some- 
what, the ideal crust color is best described as a golden brown. This term 
is varied by different observers who describe the ideal color as golden 
brown, bright, healthy, rich brown, ete. The use of malt syrup darkens the 
color of the crust; cane sugar, on the contrary, gives a lighter colored 
crust. Formulas too low in sugar and sugar producing substanees (en- 
zymes, diastase, ete.) produce a loaf with a pale or straw colored crust. 
Overfermented doughs usually give a pale or straw-colored crust, due to 
the exhaustion of the sugars by the yeast during the prolonged fermentation. 


VOLUME 

Loaf volume is dependent in part on flour strength and in part on 
the type of fermentation. Excessive volume is secured at the expense of 
grain and texture. The ideal loaf should have good but not excessive vol- 
ume. A standard plain top loaf, weighing one pound, should have a vol- 
ume of approximately 2,000 ec. The volume may vary somewhat, however, 
with the type of flour and formulas used. Loaf volume is also influenced 
by the size and shape of the pan. 


GRAIN AND TEXTURE. 
The terms grain, texture and pile lack definiteness of meaning and 
are often confused. 
Grain is a condition of the crumb or interior of the loaf and defines 
the character of the cell strueture and the size of the cell. The ideal grain 
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is close and firm, with small, elongated, thin-walled cells. The cells are uni- 
form in size, evenly distributed throughout the loaf, and their greatest diam- 
eter is vertical rather than horizontal, and not larger than small bird shot. 

The coarse grain, that is large, thick-walled, unevenly distributed, de- 
tracts from the appearance and quality of the loaf. Coarse-grained bread 
stales quickly and crumbles on cutting. A good grain results when the fer- 
mentation is properly controlled in the trough and the proof. Doughs 
too young, too old or slack will produce bread of inferior grain. 


COLOR OF CRUMB. 

The color of the erumb is popularly supposed to show the character 
of the bread. With the evolution of modern milling processes and the 
consequent production of purified flour free from branny particles and 
specks of foreigr material, its color has become purer and whiter. 

While whiteness is desirable and denotes the use of high-grade flours, 
the tint of the ideal loaf is described as creamy white. The crumb should 
show no dark streaks or patches, but should be uniformly colored. For 
actual measurement of bread color an instrument known as the tintometer 
is sometimes employed. In bakery practise it is‘ sufficient to compare the 
freshly cut loaf with loaves baked after the ‘®iop standard. The judg- 
ment of consumers as to the ideal color varies in different sections of the 
country. There is at present a reaction against the pure white color and 
in favor of creamy white or white blended with pale yellow. 


FLAVOR OR AROMA. or 

No term used in describing bread is more confusing than flavor... As 
here used it is the aroma as recognized by the organs of smell. Bread flavor 
is determined by bringing freshly eut surfaces close to the nostrils and 
expessing the gases included in the cells. 

The flavor so observed will be noted by a skilled baker as sweet, rich, 
fresh, malty, musty, metallic, chessy, or sour. The flavor of an ideal bread 
is best described as true wheat, sweet, nutty. Bread made with malt prod- 
ucts have a characteristic malt-like odor. Breads in which milk is used 
in quantity have a desirable odor of richness and quality. 

A strong or unpleasant odor is sometimes due to the shortening used. 
No bread ingredient should be used in sufficient quantity to impart a dis- 
tinet flavor to the loaf exeept when this characteristic is desired to meet 
peculiar tastes or special demands. 

THE TEST OF TASTE. 

The most important attribute of good bread is a pleasing taste. The 
taste of bread is determined by the organs of taste as distinguished from 
the organs of smell. It may be influenced somewhat by characteristic 
flavors, but these must be disregarded in judging the taste. Unfortunately 
the same terms are used in defining taste and flavor. 

The ideal taste is the same as the ideal flavor; namely, true wheat 
sweet and nutty. 

The character of materials used and the methods of fermentation 
determine the taste of the bread. ‘‘Off’’ or below standard ingredients 
impart characteristic unpleasant tastes. Improper fermentation develops 
tastes which mask otherwise normal and desirable tastes. 

LOAF TEXTURE. 
Texture is determined by the sense of touch. It depends upon the 
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physical condition of the crumb and to a minor degree is influenced by 
the grain. It is an expression of the elasticity, softness or pliability and 
smoothness or silkiness of the erumb. 

The cut loaf should be so elastic that when pressed by the finger it 
resumes its original shape. The ideal texture is soft and velvety without 
weakness or doughiness. Like grain, texture is developed in the process 
of fermentation and depends both en the proper leavening methods and 
the use of high quality flour and shortening. 





ABSTRACTS 


(The following abstracts were taken from the Chemical Abstracts and published 
in this Journal by permission of the Editor E. J. Crane.—The Editor.) 


Microscopie Examination of Flour. G. L. Keenan and M. A. Lyons, 
U.S. Dept. Agr., Bull. 839, 32pp. (1920). 

The proper lubrication of ball bearings— H. Burrie. Societe des Rou- 
lements a Billes SKF. Industrie chimique 8, 276-7(1921).—The function 
of lubrication in ball bearings is the protection against corrosion and facili- 
tating the longitudinal n ‘tion of the journal when such is required. The 
lubricant must be free trom acids and alkalies (max 0.1%), lime (max. 
0.5%), resins, and all traces of impurities which might cause friction. The 
best lubricant is a high grade of oil of suitable viscosity (depending on the 
no f the work). If grease is used it must not melt at the temp. of 
th ring. Graphite should never be used for lubricating ball bearings. 
Simpte ‘ests for detecting acidity, alkalinity, and resins, and for detg. m. 
p. are given. A. P.-C. 

Conditioning flour with chlorine and peroxides— E. C. Sutherland. 
U. S. 1,881,079, June 7. Meal or flour is treated with sufficient Cl to react 
upon the enzymes present and render them inactive and is then treated 
with H,O, and exposed to ultra-violet light to produce nascent O which 
acts as a bleaching and improving agent. 

Treating meal or flour with hydrogen peroxide— E. C. Sutherland. 
U. S. 1,380,334, May 31. Meal or flour (or cereals, beans, or tubers) is 
improved in color and baking qualities by treating it with about 0.7% its 
wt. of a 3% soln. of H,O, and then exposing it in a thin layer, on a trav- 
eling belt conveyer to the action of actinic rays. 

Relation of hardness and other factors to protein content of wheat.— 
Herbert F. Roberts. Univ. of Manitoba. J. Agr. Research 21, 507-22 
(1921).—The methods of the (1) Kansas, (2) Kentucky and (3) Califor- 
nia Agr. Expt. Stations for testing hardness of wheat are discussed. The 
correlation between the crushing or breaking point of the kernel in g. and 
the per cent of protein, the data from the 3 stations being used is caled. 
The consistently negative results obtained seem inexplicable in the light of 
the generally accepted belief that the harder wheats are usually higher in 
protein. The correlation coeff. between sp. gr. and protein and between 
vol. of the grain and protein was also detd. In obtaining the Kansas data 
94 pure strains of Kansas grown wheat were used. F. C. Cook. 

Cleaning and keeping clean volumetric apparatus.— F. W. Horst. 
Chem.-Ztg. 45, 604(1921.—A strong soln. of NaMnO, slightly acidified 
with H.SO, is best for cleaning oil or grease from burets, ete. Standing 
for 30 min. will completely clean such app., and in many cases it is only 
necessary to swab them out with an asbestos or glass wool swab moistened 
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with the soln. The sources of the oil film are: rinsing out the app. with 
tap H,O, prepn. of reagents in app. that has been rinsed with tap H,O, the 
use of condensate H,O for the prepn. of such soln., inverting burets to 
empty quickly (they should be emptied through the cock), closing the flask 
with the hand when mixing solns., running solns. not used baek into the 
stock bottle, and vapors from oil baths. J. H. Moore. 


The adulteration of bread by the addition of water.— Arpin. Ann. 
fals. 13, 545-8(1920).—The bread-making qualities of flour depend mainly 
on its moisture content, gluten content, and absorbent power of the gluten. 
With a given flour, there is a max. and a min. amt. of H,O which can be 
used to obtain a goodquality of bread. If less is used, the bread does not 
rise properly, and if too much 1s used the dough cannot be properly handled. 
Baking expts. were carried out with 2 flours using on each, max., min., 
and intermediate amts. of water. The greatest difference in the moisture 
contents of the bread (exclusive of the crust) from the same flour was 
3.06% and the difference between the greatest and least yields was 2.90%. 
It follows that the baker cannot add an unlimited aounmt of water to his 
flour, and the variations which he ean make are such that a bread of good 
quality will never contain more than 45-89% H.,O (when made from flour 
prepd. from French wheats). A. P.-C. 


FLOUR NOTE 


Flour may be described as a complex gel-powder consisting of proteins, 
starch, cellulose in the colloidal state. The individual particles contain mo- 
lecularly dispersed salts, sugars, water and absorbed gases from the air and 
CO.. 

Viseosity of flour mixtures doubtless has close connection with sticki- 
ness, rising property, power of adsorbing CO,, hydration of starch porosity 
and volume of resulting loaf. 

Gliadin is probably the most important protein present and the vol- 
ume of loaf seems to follow the amount of gliadin present. Gliadin is very 
sensitive to acids or alkali. The viscosity of gliadin rises with the H ion. 
goes through a max., and then falls off as coagulation sets in. 

The gliadin forms a gummy network with glutenin, which retains the 
CO, during fermentation, also retains the starch granules in the toughing 
up of flour. Zolloid Z. 1919. 


THE INADEQUACY OF ANALYTICAL DATA 
By Dr. H. E. Barnard 


(Northwestern Miller, November 23, 1921 p. 874.) 


‘““The assembling of facts is the life work of the chemist. Unsound 
data, misrepresented facts, are chiefly responsible for the world’s deplor- 
able condition today. There has been too much dependence on facts that 
are not facts at all. The data on which we have based our facts are wrong, 
and the condition under which it was obtained are not considered. The 
value of any material is measured in the work it will do. Many years ago 
the United States Department of Agriculture published many bulletins and 
analyses of foods of all kinds, but no reference was made as to the condi- 
tions existing at the time the analyses were made. For instance, breads of 
all kinds were analyzed and the moisture given, but no reference to how 
long after being baked, whether bread was wrapper or not, whether the 
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humidity of the air was high or low, temperature, ete. A great mass of 
analytical data, but which means nothing. 

The present chemist must be more careful in recording analytical 
data than his forefathers have been. 

A. A. Jones. 
[CORRESPONDENCE] 
PREPARATION OF STANDARD SOLUTIONS—A CORRECTION AND REPLY 
TO CRITICISM 


Edvior of the Journal of American Association of Cereal Chemists: 


The November issue of the Journal of A. A. C. C. contains an article 
by Mr. Lawellin on ‘‘Preparation of Standard Solutions.’? No doubt Mr. 
Lawellin knows how to make up such a solution, but has failed in his at- 
tempt to give others a reliable method. 

We all know that Sulphurie acid of sp. gr. 1.84 is not 100% acid, but 
96% instead. Using S. J. L.’s figures (137.31) as the amount of acid re- 
quired for 14 L. N/10 solution and converting to cubie centimeters with 
correction for percentage, we get 77.73 ee instead of 74.62 ee. 

Furthermore, since sulphuric acid contains two replacable hydrogens, 
one liter of N/10 acid would contain 4.9038 gms. and not 9.8076. 

Correct figures should be 68.6602 gms. sulphurie acid for 14 L. N/10 
solution. If acid is of 1.84 sp. gr. and 96% acid then 68.6602 
—_———= 38.86 ee 

1.84 x 96 
which is the correct amount of acid to be used. 
R. K. Durham. 


Editor of the Journal of American Association of Cereal Chemists: 


In view of the fact that considerable criticism has been passed on our 
article in the November 1921 issue of this Journal, on Standard Solutions, 
we will voice a few further remarks on the subject. 

In the first place let us say frankly that a mistake was made in trans- 
ferring data from our note book and was not changed to comply with N/10 
solutions. In our note book this data occurs as N/5 solutions but as this 
strength of solution is not commonly used in cereal laboratories the article 
was written for N/10 without the correcting of calculations. 

However, as regarding the strength of sulphurie acid of Sp. Gr. 1.84 
we will say that it is indeed quite commonly known that this acid is not 
100% sulphuric acid and as we have heard of this fact many years ago 
we would hardly imply that it was 100% acid. But it makes no differ- 
ence in the method as we outlined it, whether the acid be 96, 86, or any 
other per'cent. AND it does uot make any difference what exact amount 
is used. As we make up these solutions the amount used for any amount 
of water is accurately measured and the first titration will give one the 
exact percentage error in the amount of acid used. Caleulating from the 
first titration we can easily find the exact amount of acid or water to add 
in order to bring our solution to the exact desired normality. And this 
titration will give better and quicker results than any other method of try- 
ing to arrive at the exact amount of acid to be used. 

Perhaps there are some chemists who are foolhardy enough to say that 
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they can make exactly N/10 solutions without any subsequent alteration, 
but unfortunately, or otherwise, we are not acquainted with any. An alter- 
ation is necessary whether your system or mine is used, but the quickest 
and most accurate is the one that appeals to us. Is it not more easy to add 
distilled water than acid of 1.84 Sp. Gr.? Is it not rather hard to weigh 
up, or measure up, the exact amounts of water and acid to make a N/10 
solution? Also, is it not easier to correct a N/10 solution than a N{2 
solution ? 

We disregard the facet that sulphurie acid of Sp. Gr. 1.84 is not 100% 
acid because we prefer to have the solution slightly under N/10 when we 
make the alteration. But the strength of the acid makes no difference and 
is used only in arriving somewhere near the desired strength. Only from 
our first titration do we start our exact calculation and further alteration. 
Several years experience has taught us that this is the quickest method of 
making a standard solution and that it is fully reliable. 

S. J. Lawellin. 





Studies of wheat flour grades— J. Electric conductivity of water ex- 
tracts. C. H. Bailey and F. A. Collatz. Science 51, 374 (1920) ;—An ab- 
stract. Time and temp. of extn. affect the elec. cond. of water exts. of wheat 
flour. The condition increases with the period of extn., the proportional 
inerease being greater when the extn. is conducted at lower temps., and 
also with lower grades of flour. The relative condition increases as the 
temp. of extn. is raised above 0° until 60° is approached, when it begins 
to diminish. A standard procedure was adopted for comparing a number 
of flours containing from 0.40% to 2.38% of ash. The flour water (1:10) 
mixt. was held at 25° for exactly 30 min., centrifuged, and the cond. of the 
clear liquid detd. by means of a dipping electrode constructed for the pur- 
pose. When examined in this manner a remarkably close parallelism was 
observed between the cond. and the ash content. II. Buffer values of water 
extracts. C. H. Bailey and Anna Peterson. Ibid. The Journal of Indus- 
trial and Engineering Chemisiry, Vol. 13, No. 10. The H-ion conen. of 
water exts. of various grades of wheat flour varies between rather narrow 
limits. Flours with an ash content 0.45% yielded an ext. (prepd. by extg. 
a 1:5 mixt. for 60 min. at 25°) of pH 6.8, while the exts. of flours con- 
taining from 1.2% to 1.6% of ash had a pH about 6.4. The buffer values 
of the extracts of these flours varied greatly, however. Thus the addition of 
10 ee. of 0.02 N NaOH increased the pH of patent flour exts. 3.3 (i. e. to 
about 9.4) whilethe ext. of lower grades was increased in some instances 
only 0.06 to .09 in terms of pH. The increase in pH is thus inversely pro- 
portional to the ash content, and the ratios are quite exact. The buffer 
value of exts. uniformly prepd. is indicative of the grade of sound flours 
milled from normal wheat. 





